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What is filter Stability ? 


A filter should do its work with equal efficiency throughout its working life. 
It should be stable. The C.A.V. paper element fuel filter continues to work 


efficiently right up until it is finally choked. 


Many filters on the market do not, however. On test, they may start 
by showing a fair efficiency, but later, more and more of the abrasive 
particles pass through the filter material. Such unstable filters are 
quite useless, and are no safeguard to your fuel injection 


equipment whatsoever. 


These photomicrographs of fuel tell the story of actual tests. 


2 The same fuel after passing 3 Fuel after filtration by the 
through a C.A.V. paper element same element when all but 
filter at beginning of test choked by waxy sludge and dirt 


| Fuel laden with abrasive dust, 
before filtration 


ee ee 


UNSTABLE 


6 After the filter element is 
4 The same fuel is used for 5 At the beginning of test, partly choked, the fuel passing 
this test filtration is fairly efficient through takes with it nearly all 
the particles of dust 


There is only one genuine C.A.V. paper filter element. Substitutes are frequently unstable 


TO BE SAFE, USE GENUINE C.A.V. REPLACEMENTS 


4 A WV. The World’s Largest Manufacturers of 
FUEL INJECTION EQUIPMENT 


C.A.V.LIMITED:-ACTON-LONDON : W.3 
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No. 1’ prevents corrosion. 
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Easily applied by brush or spray this out- 
standing coating provides effective low cost 
protection for expensive boiler plant... 
means less costly maintenance. 

‘Apexior No. 1’ minimises scale formation, 
ensures that any scale which does form will 
be easier to remove; heat transmission is 
improved and feed water will not be contam- 
inated or discoloured. For full information 
about ‘Apexior No. 1’ write today for 
booklet ‘‘Preventing BoilerCorrosion’’. 


lastingly ensured with 
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No.1 


DURBAN 


BRITISH PAINTS LIMITED Abexior Division 
Portland Road, Newcastle upon Tyne, 2. 

Northumberland House, 303-306, High Holborn, London, W.C.I - 31, Wapping, Liverpool 
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of Facing up to 
Export Realities 


vERY modest extent of the Govern- 
© o's attempt to restore activity 
to the motor industry by extending the 
period for hire purchase repayments 
from two to three years is an indication 
of the official determination that pro- 
duction shall expand into export markets 
and not into soft home sales. 

The longer period of repayments was 
brought back only a month or so before 
the time, from February onwards, when 
many old hands in the car assembling 
plants expect a seasonal improvement in 
sales. If the Government’s gesture had 
not been made and the upswing in 
sales still came about there might have 
been a strained atmosphere at any 
future negotiations. 

But the limited nature of the shot in 
the arm dispensed to the industry must 
make all the firms who supply the parts 
for the cars wonder where their future 
lies. All about them is the cry for 
exports. While their own men exist on 
a two or three day week the wealth and 
the industrial output of such countries 
as France and Italy go on mounting. 

The current Export Guide, issued by 
the Economic and Marketing Research 
unit of the General Electric Company, 
lists 19 of its 34 major markets as areas 
where the opportunities for British 
exports are “ good’ and another four 
where they are “ improving.” 

Is there any reason why an engineer- 
ing company whose dependence on one 
sensitive outlet, the United Kingdom 
car industry, has led them into dangerous 
waters should not effect a profitable 
association between this existing demand 
and their own unused capacity ? 


Component Demand 


The answer is partly provided by a 
reference, again in the Export Guide, 
to changes in the structure of the 
world economy. Future demand is 
increasingly likely to be for com- 
ponents, machinery and whole plants 
father than for finished products. 

It has now become more important, 
and possible, for the makers of com- 
ponents and machinery to increase their 
exports from the foundations of a home 
market, says the Export Guide. 

There are sound examples to hand. 
The British aero-engine industry would 
have only a fraction of its prosperity if 
it had not provided the power units of 
an impressive list of foreign built air- 
craft from the fastest transatlantic jets 
to modest military trainers. The level 
of exports by the electronics and instru- 
mentation firms are worth emulating 
and there has been some useful pace 
Setting by the makers of navigational 
equipment, both for sea and air. 

Toledo Woodhead Springs, of Dar- 
lington and Sheffield, set an early 
example last summer with their order 
from the American Ford Motor com- 
pany for 4,000 leaf springs a week for 








Detroit. An order won against stiff 
competition from Germany and France. 
The car makers have themselves 
over the years earned enormous quan- 
tities of dollars and less hard currencies. 
From Wolfsburg, in West Germany, the 
omnipresent Volkswagen is still a great 
record breaker:and it is intended that it 
shall do even better in its exports, 

Yet the pattern is changing. The 
imported fully finished car is a luxury 
that gives the importing country no 
opportunity for creating employment in 
local assembly and manufacture. Just 
as nationalist feelings lead towards not 
entirely economic steelworks and arti- 
ficially protected shipping lines, so they 
favour the importation of parts and 
assembly on the spot. Quite apart 
from feelings, inescapable economics of 
limited national resources play their 
part. And a rising proportion of 
locally manufactured components is 
regarded with approval. 

For the future this could mean that 
while the world appetite for door locks, 
fan belts and transmission systems will 
become more and more voracious, the 
way of the exported car—ready to drive 
away from the docks—will become 
harder and harder. 


Rising Opportunity 
in Foreign Markets 


The call to export more of the national 
output has been going out more or less 
since the end of the Second World War. 
But hardly ever does there seem to have 
been such a diverse impact of the urgent 
need, or so much documentation on the 
shortcomings and the opportunities. 

The opportunities get a useful quick 
round up in GEC’s Export Guide, which 
started out in a small way but now sends 
out 15,000 copies from Magnet House, 
on request (free). 

The eleven countries the Guide 
describes as having deteriorating export 
opportunities include the United States, 
Australia, India, Canada, Ceylon, Iran, 
Kenya, Spain, South Africa, Venezuela 
and Belgium. 

Even shorter is the list of states where 
the going is getting better—Argentina, 
France, Iraq, Portugal. 

The 19 where conditions are said to 
be good, are: Denmark, the Federa- 
tion of Rhodesia and Nyasaland, Fin- 
land, Ghana, Hong Kong, Eire, Italy, 
Jamaica, Malaya and Singapore, the 
Netherlands, New Zealand, Nigeria, 
Norway, Pakistan, Sweden, Switzerland, 
Trinidad, the Soviet Union and Western 
Germany. 

That five of the deteriorating markets 
should be in the Commonwealth is 
another sign of the intensifying com- 
petition from manufacturers outside the 
member nations. 

Although British exports have failed 


133 


to keep up with the expansion of world 
trade or to avoid deterioration in the 
balance of payments, there have been 
some very differing results—industry by 
industry. While overall British exports 
from 1954 to 1959 increased only by 
16 per cent, the exports of the engineer- 
ing industries rose by 21 per cent in 
those years. 

Close behind the earnings of the 
motor industry come those of the 
electric and non-electric machinery 
manufacturers. Some of their success 
has been in the Soviet Union and with 
the Export Credit Guarantee Depart- 
ment matching the credit support of the 
competition, the opportunities for the 
machinery exporters in a wide variety of 
markets are excellent. The competition, 
of course, is sharp and the tendency is 
for profit margins to be cut to the bone. 


of Overseas Drive by the 
Electrical Manufacturers 


With the British Electrical and Allied 
Manufacturers’ Association giving a 
lead, the electrical equipment industry 
is making a lively effort to capture a 
greater proportion of the overseas 
business. This can be seen as a matter 
of enlightened self-interest. There is 
surplus capacity standing idle, wasting 
money and ready to be used, and there 
is the heavy cost of research and new 
capital investment which would bear 
less heavily on a larger order book. 

BEAMA recently convened in London 
a private session of more than 130 
export managers and senior executives 
from the industry for the exchange of 
ideas on marketing and market research 
and on cooperation in these activities 
abroad. Earning overseas at a current 
rate of not far short of £300 million a 
year, the electrical industry has the 
double task of maintaining its position 
and of improving upon it. 

It is worth recalling that producers 
of domestic electrical appliances held 
an export sales conference last year and 
that since then electrical household 
goods exports have sharply increased. 
In the eleven months up to November, 
1960, they had gone up by 25 per cent, 
to almost £30 million, with some useful 
penetration of the West German 
market. 

Two steps being taken by BEAMA 
should be of real assistance to the elec- 
trical firms already striving to win more 
foreign orders. An export directory is 
being prepared for circulation to 15,000 
overseas buyers. It is to have a refer- 
ence section in five languages, one of 
them Russian. 

At Cologne next month the Associa- 
tion is cooperating with the Board of 
Trade in what will be the largest collec- 
tive display of British made electrical 





domestic appliances yet put on in 








Europe. BEAMA has obtained three 
island sites in a good position near the 
main entrance to the International 
Household Goods and Hardware Fair 
at Cologne and there will be “ satura- 
tion’’ coverage of salesmen to get the 
maximum benefit from joining in the 
show. 


and Older Men 
and Mechanisation 


Half the male manual workers in this 
country are in factories and workshops. 
How does increasing mechanisation 
affect the employment of older men? A 
section of the Nuffield Foundation 
study Growing Old in a Mechanised 
World by F. le Gros Clark, breaks 
this problem down into four aspects. 
The first concerns the human factor in 
production, 

In some operations men have to 
sustain a consistent pace in machinery or 
assembling components. In others they 
must keep materials moving along the 
line under constant observation. Con- 
tinuity is generally more important than 
the pace of the operations. In the 
development of production the manufac- 
turing plant as a whole has become 
increasingly the unit of production, and 
the workers have collectively become the 
“human factor’? involved in one 
continuous process. 

The overall rate of production has 
become geared to a measured standard 
of human capacity. This standard is 
reached by means of work study tech- 
niques agreed between employers and 
workers’ representatives. The older 
worker who begins to slow down is 
unable to keep up to the agreed stan- 
dards. His prospects of further work 
depend on the overall demands of 
manufacture. The second aspect of 
ageing considered in the study is its 
relation to planning and supervision. 
Here again as a man’s age advances he 
finds himself tested against the demands 
of costed output. 

If there are lighter jobs in assembly or 
making good not susceptible to time 
measurements these may be reserved 
for older workers. If there are no jobs 
of this type the supervisor will only 
keep a “marginal”? man _ provided 
higher management approve of his doing 
so, and if the rest of the workers wilf 
carry him. 

Taken in isolation, apart from the 
strains of a particular job, the study 
finds no clear evidence that shift work 
is more deleterious to older men than 
other factors. 

The broad conclusion of the study so 
far as the effects of mechanisation are 
concerned is that it will make it increas- 
ingly necessary for jobs for the elderly 
to be sought outside the range of 
manufacturing industry. 


Eight year comparison of UK exports (1954 = 100) 





1960 





2nd qtr. 3rd qtr. 





1 Chemicals 
2 Iron and steel > 
3 Non-ferrous base metals 
4 Manufactures of metals 
5 Machinery other than electric 
6 —- machinery, — and 
appliances .. 
7 Railway vehicles 
8 Road vehicles 
9 Ships and boats 
10 Scientific instruments, ¢ 
Engineering products tod $16) 
Metals and engineering products 
(total oe: 
Total of all manufactured goods 
Total of all exports 
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Sealant Resins—‘‘ Unusual 


These resins may sound like 
other adhesives, but are really 
quite different both in the 
way they solidify and in the 
properties of the joints made 
therefrom. 


OCTITE sealants are resins which turn from a 
fluid state like kerosene to a hard solid like 
epoxies. The factors which cause solidification 
are the complete reverse of those for accepted 
adhesives; so much so that their uses lead to 
what many consider “ unusual” engineering 
practice. A quick look at the examples around 
the page, however, should soon make it clear that 
Loctite is being used in highly respected engineer- 
ing designs. The fact that “ unusual ”’ engineer- 
ing practice is still acceptable when it comes to 
doing the job, explains why Douglas Kane 
(Sealants) Limited, who market the materials, 
have rapidly expanded their sales over four years 
of technical promotion. 

Air and solvent-drying adhesives solidify when 
left open to the atmosphere; adhesives like 
Araldite form a strong bond by going hard 
once the two parts have been mixed, but with 
Loctite, the liquid can be spread on any surface 
and will remain liquid so long as it is in contact 
with air. Air, in fact, stabilises these acrylic- 
based resins. It is possible to promote hardening 
at any time after application by excluding air, 
so long as the liquid is in contact with steel or 
one of most common metal surfaces. Some 
known combinations of metals and non-metals 
must be predipped in a liquid sold for the pur- 
pose. Solidification in the pot is prevented by 
keeping the liquid free from dust and having air 
space above the liquid. 

After becoming solid (in less than 10 minutes 
from the exclusion of air and reaching a fully 
cured stated in 10 to 12 hours at room tempera- 
ture) all the Loctite resins are said to resist oil, 
water, petrol and jet fuels, natural and synthetic 
lubricants, hydraulic oils including Skydrols, 
Freon, and most other chemicals. Once solidi- 
fied the resins will withstand working tempera- 
tures from — 65° F to over 300° F. 

This hardening mechanism, in which nothing 
happens until the joint is made, is exploited by 
Williams and James who use Loctite in place of 
a gasket (see below). When one realises that all 
grades will penetrate between surfaces by capil- 
lary forces, it also becomes obvious that, when 
applied, say, to one end of a thread or union and 
the material penetrates between two mating 
surfaces, hardening will occur. This leads to a 
number of potential uses summed up in the 
diagram (top right). 

Screws can be tumbled in Loctite and yet will 
not dry off before actually mated with another 
thread. When applied to an already tightened 
union the liquid will penetrate before hardening; 
in fact the surplus can easily be washed off with 
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a vapour degreaser leaving resin between the 
threads to harden—unlike shellac and varnish 
which only harden quickly on the part remaining 
exposed to the air. 

In considering properties of the hardened resins 
it is best to accept that the straight tensile 
adhesion is very low for all grades. But when 
hardened between two rough surfaces (micro- 
finishing is undesirable) the forces needed to 
shear the materials are high. There are, in fact, 
six standard grades of Loctite which are claimed 
to give shear strengths over the range of 100 to 
1,500 Ib per sq. in. When used in any particular 
application, the torque needed to move any 
cylindrical joint will depend slightly on the 
mating materials, the roughness of the surfaces, 
and the clearances between them, in addition to 
the calculated variation from diameter, surface 
area and grade of Loctite. But for most applica- 
tions it is good enough to know that once a grade 
of Loctite has been chosen and tested for a 
particular application, the item to item variation 
will be only 10 or 20 per cent. 

Each of the six grades can be obtained in two 
viscosities which penetrate and form good end 
fillets when radial clearance is 0-001 to 0-004 in 
for the fluid grade and 0-004 to 0-010 in for the 
viscous one. An even more viscous grade is 
made for sealing high pressure fluid lines. 

To sum up then, this family of resins has three 
potential areas of application. First, for thread 
locking it is possible to choose a grade of Loctite 
which will exert anything from a mild frictional 
drag (which allows later adjustment and removal) 
to a grip exceeding the torsional strength of the 
screw. Second, because Loctite will harden in 
largely-varying radial clearances, it is possible to 
use the material in place of an interference fit 
with wider machining tolerances. Third, it can 
be used to penetrate any holes, porosity or clear- 
lances, where it will harden and act as a straight 
sealant or solder. 

It may all add up to “ unusual” engineering, 
but there’s no doubt about the effectiveness of the 
materials in everyday engineering practice. 
Douglas Kane Ltd., Islington, London, N1. 


Sealing: Replaces Gasket. This is one of 
several Oilfree air compressors made by 
Williams and James. It employs the Scotch 
yoke type of crank mechanism which is oil 
flooded. The crosshead or piston rod to both 
cylinders passes through glands in the crankcase 
covers. Gland housings are made of steel pressed 
into cast iron covers, and Loctite effectively 
prevents oil , seepage between them. The 
sealant is also used on joints between covers and 
crankcase. 


Replaces Interference Fit. Small Electric 
Motors now avoid distortion of their rotor shafts 
(over their whole range of motors) by eliminating 
interference fits. Rotor torque is transmitted 
through a layer of intermediate grade Loctite. 
Radial clearance is now 0-001 in and wider 
tolerances are possible on the rotor hole diameter. 
The motor shown is for a “* super silent’’ fan. 
There is a large safety factor on the torque 
transmitted, yet the rotors can be pressed off 
when required. 


Thread Locking (above). Centres which form 
the pivot bearings for typewriter reciprocating 
dogs suffer severe vibration. In the Underwood 
Touchmaster II, Loctite is used on the adjustable 
screws which hold these centres in position, 
Screws which hold bearing rollers on the 
aluminium carriage are also secured with 
Loctite. (Below). Barnet Instruments have 
used Loctite for two years in these precision- 
built test gauges (accuracy is said to be within 
4 per cent over all ranges from 0 to 20,000 lb 
per sq. in). An intermediate grade of Loctite 
which allows removal of nuts and screws has 
thus replaced shellac which could chip or flake 
off under vibration and interfere with the hair 
spring and movement. 
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ing Aluminium— 
BD Filler Rod Needed 


Eutectic Welding Alloys Company have deve- 
joped a new paste compound at their inter- 
national laboratories in Switzerland for joining 
aluminium—without a filler rod. But it’s not 
quite what one would expect. There are, of 
course, soldering and brazing pastes in existence 
which combine flux with powdered metal, but 
this one starts off in life at least as a combination 
of chemicals. So far as the British company can 
release information, heating to 400° C causes a 
number of reactions which culminate in metallic 
reduction at this temperature. 

It seems that either a very small amount of 
metal is produced which alloys directly with the 
two surfaces causing fusion, or else that alloying 
takes place by part of the aluminium reducing 
the flux itself. This latter mechanism would 
then be similar to that associated with so-called 
alloying tablets obtainable for introducing such 
metals as cadmium, tin and antimony into alumi- 
nium melts (basically consisting of reducible 
chlorides). In either case the amount of metal 
available for gap filling is very small. 

The company say that because so little extra 
metal is produced by reduction, the gaps must 
be small—less than about 0-003 in. The fact 
that joints are made at 400° C means that little 
diffusion will take place to carry the alloying 
metal away from the joint other than into the 
small fusion zone; but apparently the corrosion 
resistance is still very good. 

The only figure available at the moment on 
joint strength is one for shear quoted at 8-9 tons 
persq.in. One of the attractions of this material 
is that it can be used on virtually all aluminium 
alloys containing one or all of the elements such 
as magnesium, copper and silicon. And, of 
course, it joins the merry but very small band of 
solders which can be used in the range of 300 to 
500°C. It has greater strength than the low 
temperature solders but can be used with gayer 
abandon than the high temperature brazing 
alloys whose fusion temperatures . approach 
uncomfortably close to the fusion temperature 
of the parent alloys in unskilled use. 

A neat fillet is said to be formed which is 
easily cleaned with warm water after applying 
the compound and heating indirectly. Eutectic 
recommend it for all fine work such as wire 
and cable joining, instrument parts, cans, small 
wave guides, floats and other small fabrications. 
Eutectic Welding Alloys Company Limited, 
Faggs Road, Feltham, Middlesex. 


Resistor Compositions 


A line of resistor compositions which offer 
varied resistance values particularly suited for 
Mminiaturised circuitry applications are now 
available in Europe from Du Pont International. 
The new compositions can be applied to ceramic 
dielectric bases by ordinary dip, brush or stencil 
techniques and then fired in a normal atmosphere 
to obtain a durable surface. With the materials, 
designers are not limited by the physical shape 
of resistors. 

The compositions come in three values of 500, 
35 and 10-0 ohms per square at one mil 
(0-001 in) thickness; but these can be blended to 
obtain intermediate values. Du Pont tests show 
that the electrical properties are reproducible 


Resistance Characteristics of New Compositions 





Temperature Coefficient + 350 ppm per °C 


from — 55° C to 125°C 
Voltage Coefficient Less than 0-02 per cent per volt 
negative 


Effect of Humidity Exposure.. + 1 per cent change after 250 hr 
at 95 per cent RH (unprotected film) 
+ 0:5 per cent change with standard 

short time overload 


Effect of Overloading. . 


Effect of Temperature Cycling “$ + 1 per cent change 
(after 5 cyclings from — 55° C to 125° C) 


Load Life 


+ 2 per cent change (after 1,000 hr 
at 70° C full load) 
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and that fired patterns and coated rods have 
abrasion and impact resistance similar to silver 
coatings. Tests also reveal excellent stability 
under varying conditions of humidity, tem- 
perature, overload and voltage. 

Du Pont de Nemours International, SA, Geneva, 
Switzerland. 


Nickel Undercoats 


At the time when Mond Nickel’s labelling 
scheme was gaining impetus, this journal pub- 
lished an article which included sections on what 
steps were being taken technically to improve 
plating. Thus in the section on duplex nickel 
undercoatings for severe service there was a 
table of the four processes available in the 
United Kingdom (see ENGNG., 3 June ’60, 
pp. 742-43). There have now been further 
developments which even the user could know 
to advantage, although no literature appears to 
have been published yet which compares these 
processes individually with ordinary nickel- 
chromium plating, let alone with one another. 
Electro-Chemical Engineering are marketing 
the American Bi-Nickel process for which 
they now recommend a first coat of semi-bright 
nickel from their N2E bath. It appears that this 
is even less prone to chemical breakdown than 
their previous baths—which means that continu- 





ous filtration through carbon will suffice for 
purification. Consistent throwing and levelling 
characteristics are obtained with “‘ reasonable 
variations from recommended concentrations,” 
and current density can be increased to 
60 amperes per sq. ft. The makers recom- 
mended that one should “ be careful to avoid 
metallic impurities in baths which lower adhesion 
of nickel to nickel’ with their NCS and N2CS 
baths (see article), but with N2E, this is not so 
important and adhesion is said to be greatly 
improved. 

The illustration above shows a microsection 
(magnification x 500) of a 296 nickel deposit 
on a rough steel surface. 296 is a new levelling 
nickel solution marketed by Canning. It can be 
used either as an undercoat for duplex nickel 
or as a single nickel coating prior to chromium. 
In duplex applications, it can be used with the 
same top coats as High Speed Nivo, recom- 
mended in the above article. Stresses are said 
to be low, the hardness is 450 to 500 VPN,and 
ductilities of 8 to 10 per cent are said to be 
obtained. 

Electro-Chemical Engineering Company Limited, 
Sheerwater, Woking, Surrey. 

W. Canning and Company Limited, 
Hampton Street, Birmingham 18. 


Great 


Lapping Abrasive 
Near Diamond 


Low purchase costs and long life are said to be 
two advantages in using lapping tools with 
Macolaepp abrasive grits. Grains of this 
material have a hardness of 9-5 to 9-8 on the 
Mohs scale compared with 10 for diamond. 
This means that the new development is harder 
than generally accepted sintered carbides or 
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silicon carbide. Among the very few ceramics 
of any family which have hardnesses in this 
range are the carbides of beryllium, niobium and 
tantalum. 

Weight for weight the abrasive costs less than 
one-sixtieth that of ‘‘ comparable’”’ diamonds. 
Monks and Crane, who are the sole British 
distributors, report that it will not clog or fill 
up and can be used with equal efficiency right 
down to the last layer of grains. Should the 
face of a lap become deformed after wrong 
use it can be restored to its original flat surface 
by lapping one against another. There are four 
grit sizes having the numbers 180, 220, 360, and 
500, with grain diameters of 130, 100, 50 and 
25 thousandths of a millimeter respectively. 
Monks and Crane, Garrets Green Lane, Bir- 
mingham 33. 


Pvc Coatings 
and Trays 


Here are two reasons why this country is still 
having to import pve: Plastic Coatings have 
coated some 20,000 lead bars designed for use 
as ballast in the atomic submarine Dreadnought. 
The bars apparently will “lie adjacent to 
Dreadnought’s hull, and it was necessary to 
give them a protective anticorrosive coating 
which would act as an insulation, and thus 
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prevent: electrolytic decomposition of the sub- 
marine’s metal parts.”’ Being highly abrasion 
resistant, the pvc, supplied in paste form by 
British Geon, will also make sure that the blocks 
do not suffer knocks and damage when being 
placed in position. 

Electro-Chemical Engineering Company have 
recently completed a zinc electro-deposition 
plant for a French steelmaker. As shown in the 
lower illustration, there is a slotted tray in the 
top of each tank, and these are made from rigid 
pve produced by BX Plastics. 

Plastic Coatings Limited, By-Pass, Guildford, 
Surrey. 
Electro-Chemical Engineering Company Limited, 








Sheerwater, Woking, Surrey. 








Plain Words 


By Capricorn 


HIS week I wish to praise the credulous. 

Too many plans and projects are put 
aside for want of a sympathetic ear. It 
seems to me that entrepreneurs and business- 
men, forecasters and planners, men whose 
job it is to see what lies ahead, should be 
ready to believe the most unlikely story. 

I have no doubt detectives read detective 
stories—not because they are likely to gain 
an insight into the workings of the criminal 
mind, far from it, but because detective 
stories offer an absorbing exercise in the 
improbable. And crime itself tends to be 
improbable. Likewise, science fiction, for 
all its monsters and malevolent outsiders, 
could help to make us humbler and more 
versatile in the face of the incredible. 

The usual practice in science fiction is to 
alter one parameter slightly, say the melting 
point of ice or the virulence of some grass- 
consuming virus, and see what happens. 
(It would not surprise me if the present 
greatness of the United States is attributed 
by certain chauvinistic Irishmen to potato 
blight.) 

What could provide a better training for 
the planner? Reduce the Bank Rate slightly; 
how will it affect the company’s business? 
Change the price of rubber or discover a 
more resilient polymer; and see how it could 
revolutionise the development of shock- 
absorbers. But more important to the 
planner: science fiction may take away the 
blinkers from his mind. 

Never choose a planner for his learning. 
Ignorance may sound a curious qualification 
for a responsible job, but excess knowledge 
can cripple the imagination. Some people 
know too much. Their frames of reference 
are so well developed that their minds are 
unreceptive to unexpected evidence. The 
evidence may not even be in conflict with 
their own convictions, but merely of a 
different colour. It doesn’t fit the world to 
which their store of facts has gradually 
committed them—experience which, if we 
had access to it, we might interpret in an 
entirely different way. 

The prominent scientists who declared— 
for very good reasons—that it would be 
impossible to release the energy of the atomic 
nucleus on any appreciable scale were 
mistaken; whereas the journalists were right. 

The business-man is out in front of 
knowledge. When he hears of a room that 
will vacuum clean itself, of transport and 
transmission by way of a parallel dimension, 
or of a process for producing food from 
surplus coal stocks, the great entrepreneur 
does not turn his back. He takes a look, may 
even get excited and spend a bit of money. 
He does not say: “If it were any use some- 
body would have thought of it before.” He 
does not let himself become inhibited by facts. 
The great are gullible. 

Take me, for example: I'll believe any- 
thing. But don’t take me too seriously. 
Without some facts as raw material the mind 
won't work at all. 





136 


Letters to the Editor 


Exports of Gas and 
Chemical Machinery 


Sir, In your Outlook 1961 article on ‘‘ Materials 
Processing ’? (ENGNG., 13 Jan. ’61, p. 72), it 
was stated that, during 1959-60, exports of gas 
and chemical machinery fell while imports rose. 
That is true for the periods to which you refer, 
that is, the first half of 1959 and of 1960, though 
the figures quoted have been transposed, the 
import figures being under exports and vice 
versa. 

It is, however, dangerous to draw conclusions 
from half-yearly figures. Imports of gas and 
chemical machinery have, in fact, dropped from 
£1-48 million in 1957 to £0-80 million in 1960; 
the latter figure being the annual rate based on 
the imports for eleven months. 

Turning to exports, a more useful comparison 
of performance is obtained if gas and chemical 
machinery and mineral oil refining machinery 
are combined, as so many British chemical plant 
manufacturers also make refining equipment. 
The combined exports are as follows, that for 
1960 being the annual rate based on exports for 
eleven months :— 


1957 1958 1959 1960 
4-99 6°89 6°89 7°10 


The picture, therefore, is one of a gradual 
increase in exports and decrease in imports. 

As a result of misreading the annual report 
of the British Chemical Plant Manufacturers 
Association for 1959 you impute to the Associa- 
tion the opinion “‘ that the worsening was due to 
the exclusion of this country from the European 
Common Market,’”’ a view which it has never 
expressed. Even now, the European Common 
Market has not been operating sufficiently long 
for its effects to be properly assessed. 

It should also be mentioned that the figures 
which you quote for the deliveries of chemical 
plant do not tell the whole story as they exclude 
centrifuges, filter presses, gas plant, fabricated 
iron and steel work (such as heat exchangers, 
pressure vessels and tanks) and ancillary equip- 
ment (such as pumps and valves). 

Yours faithfully, 
E. H. T. HoBLyn, 
Director. 
British Chemical Plant Manufacturers 
Association, 
London, SWI. 
20 January, 1961. 


£ million 


Italians 
in Bedford 


Sir, I am somewhat surprised that ENGINEERING 
should make a quite serious accusation against 
the people of Bedford under the rather amusing 
heading ‘‘ O Sole Mio and a Shortage of Bricks ” 
(ENGNG., 9 Dec. ’60, p. 777). 

Taking one comparatively minor point out of 
context is a well known method of completely 
misleading readers and is usually associated with 
less factual publications than ENGINEERING. 
When journals of the calibre of ENGINEERING use 
such methods could it be that they are trying to 
score a point on behalf of the Marston’ Valley 
Brick Company? It certainly appears that way 
to those who know more than is printed in this 
article. 

Let it be said that Bedford has done a splendid 
job in absorbing some 4,000 people from Italy 
in order to overcome the labour shortage in the 
brickfields, which has gone far to ensure that 
national building programmes have been main- 
tained. These people have found homes in 
Bedford, but in so doing, have frequently 
brought great discomfort to their Bedfordian 
neighbours not only by their musical habits at 
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early hours in the mornings, but by their yoly. 
bility at all times and their overcrowding habits 
which may be natural to them but not conducive 
to good neighbourliness by our standards, 
result is that a considerable number of contented 
and happy residential localities have had their 
home life completely disturbed. 

It does, in fact, go further than this—th 
education authorities and the teachers are often 
at their wits end to know how to cope with 
classes which contain a fair percentage of Italian 
children. The maternity wards of local hospitals 
are often unable to accept young mothers to be 
because their accommodation is filled ‘with 
Italian women whose homes are not able to 
provide the privacy for childbirth consid 
necessary by our standards. 

Let me throw the ball back into your court— 
have the West Germans allowed a quiet market 
town and educational centre to be rolled over 
by the industrial machine without a murmur 
from those people whose home lives are being 
most upset? Perhaps there is some justification 
for the opinion that Bedford should be offered 
up on an altar of fletton bricks, but please do 
not let the reason for the sacrifice be quite s9 
trivial as O Sole Mio. 

Yours faithfully, 
R. WHITTINGHAM, 
Councillor, Bedford. 


Bedford. 
18 January, 1961. 


Openings for New Works 
in the United States 


Sir, You have reported that industries in the 
United Kingdom need more labour: “ O Sole 
Mio and a Shortage of Bricks” (ENGNG., 
9 Dec. 60, p. 777). 

Here, in the United States, in many localities, 
there are thousands of able-bodied workers who 
are in dire need of jobs. To blame for this very 
sad state of affairs are a number of factors, 
One of these is the change in consumer demands, 
Two good examples are the switches from coal 
to oil and gas, and the decreased demand for 
wool textiles as a result of the development of 
synthetic fibres. 

Then there are the depletion of resources, 
changes in defence procurement, lack of indus- 
trial diversification, and technological changes, 
The United States Labor Department classifies 
nearly 100 labour markets as areas of “ sub- 
stantial and persistent labor surpluses.” 

Mr. Editor: Any reputable firm in your 
country who plan to open a plant or plants in 
the United States would do well to consider 
locating their plants in areas where there is 
chronic unemployment. For one thing, capital 
would be made available to such firms at low 
interest rates. Other alluring inducements, too, 
would be granted. 

We would be glad to correspond with any 
firms of high standing who are interested. 

Yours truly, 
Brock Morton. 
Research and Reporting Register, 
306 Ormond Street, 
Rochester 3, New York, USA. 
5 January, 1961. 


Protective Coatings 


Sir, We have noted the recent reference made to 
our own activities and those of our parent 
company, E. and F. Richardson Limited in yout 
article on the Corrosion and Metal Finishing 
Exhibition (ENGNG., 9 Dec. ’60, p. 779), and 
since this reference is not in accordance with the 
facts, perhaps you would be kind enough to 
publish this letter. 

Coating Contractors Limited was formed early 
in 1959 to provide a specialist contractual service 
for the application of Adcora coatings manu- 
factured by our parent company, this arrange 
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ment providing complete inter-company technical 
integration between manufacturer and applier. 
Our activities are entirely in parallel with, and 
complementary to, those of many other con- 
tractors, who also apply Adcora coatings com- 
petently. Indeed, our parent company’s sale of 
Adcora coatings to other contractors has shown 
a steady increase since the formation of our own 

any. 
— Yours faithfully, 

P. G. BLACKBURN, 
Director. 

Coating Contractors Limited, 
Buckingham. 
16 January, 1961. 


Just Mr. Smith’s Way 


Sir, If things go on at the present rate I shall 
earn the label “‘ controversial columnist ”’ but 
| would like to reply to Mrs. Rachel MacDonald 
(“The American Way,”’ ENGNG., 20 Jan. ‘61, 
p. 92) and Mr. D. L. Houldridge (“* Technical 
College Libraries,” 20 Jan. °61, p. 92), since 
they have been courteous enough to “ take me 


As a matter of interest (and history) On the 
Shelf started on the 29 March, 1957, and in nearly 
four years since, I do not think I have deliber- 
ately ridiculed the American “* method.” I may 
have had a sly dig or two but that, surely, is not 
peculiar to me. I love Americans and have a lot 
to be thankful to them for. I have many personal 
correspondents in the States and our goodwill 
can be measured by the carload. The ‘‘ man 
at Aslib ’’ (dear Leslie Wilson) is quite right, of 
course: it is just Mr. Smith’s way of speaking or 
writing. Leslie knows me better than Rachel. 

I am immensely relieved that Mr. Houldridge 
finds no difficulties in satisfying his students and 
it is, I think, most creditable that provincial 
librarians are prepared to go to so much trouble. 
This does not lessen the fact that outside London 
conditions are more inconvenient and _ biblio- 
graphy preparers must make mental reservations 
with regard to references they supply, especially 
if there is any urgency in the request. And 
what did arise from the Aslib conference? 

Yours faithfully, 
F. H. SMITH. 
London, SWI. 
23 January, 1961. 


Technical College 
Libraries 


Sir, When I read Mr. Frank Smith’s recent On 
the Shelf column (ENGNG., 13 Jan. ’61, p. 66), 
I felt like Mr. D. L. Houldridge, your corres- 
pondent in this week’s issue (20 Jan. ’61, p. 92), 
that I must write and protest at his apparent 
ignorance of technical college libraries. 

Like Medway, we also partake of the services 
provided by the Department of Scientific and 
Industrial Research, the Science Museum Library, 
Aslib, etc. In addition, we have a local coopera- 
tion scheme for periodicals between the industries 
of the county and this college. .I do not think 
that we have yet failed to provide a requested 
paper. 

The college itself spends nearly £300 per year 
on periodicals; we could spend a lot more, but 
we manage satisfactorily on this sum along with 
our supplementary sources. The requests for 
such items are many, as there are members of the 
staff doing research work. 

The technical colleges of the north are more 
wide awake than Mr. Smith thinks they are. 
Yours truly, 
(Mrs.) A. JENKINS, 

, Librarian. 
Flintshire Technical College, 

Connah’s Quay, 
Near Ches‘er. 
20 January, 1961. 
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Events in Advance 


Prosperity 
from Electricity 


IR JOHN PICKLES, B.Sc., M.LE.E., the chairman 
of the South of Scotland Electricity Board, 
is to preside over the thirteenth British Electrical 
Power Convention, which is to be held at the 
Winter Gardens, Eastbourne, from 12 to 15 June 
next. The theme of the convention will be 
“ Electricity in the Prosperity and Welfare of 
the Nation,” and preliminary arrangements for 
the event have now been completed. 

Three technical papers are due to be presented, 
namely, “ The British Electricity Transmission 
System,” by Sir Christopher Hinton, K.B.E., 
chairman of the Central Electricity Generating 
Board; “Some Aspects of Efficiency and 
Economy in Distribution,” by Mr. R. R. B. 
Brown, chairman of the Southern Electricity 
Board; and “ British Electrica) Manufacture in 
the National Economy,” by Mr. S. F. Steward, 
C.B.E., director of the British Electrical and 
Allied Manufacturers’ Association. 

In addition, there will be a popular lecture by 
Dr. A. E. Grauer, chairman of the British 
Columbia Electric Company Limited, of Van- 
couver, as well as a number of social functions. 
The morning of the last day of the convention 
will be devoted to an “ electrical forum” and 
the annual general meeting. The annual dinner 
will take place at the Grand Hotel, Eastbourne, 
on 14 June. 

The offices of the convention are at Winsley 
Street, London, Wl. (Telephone: MUSeum 
4040.) 


Quick Transmission of 
Research Results 


“pone when more than £300 million are being 
spent every year on industrial research and 
development, it is more than ever necessary that 
recognition should be given to the fact that 
rapid communication between sc.ence and 
industry is a vital link in modern technology. 
Research results must be made known quickly 
and clearly to the widest possible technical 
audience. The time lag between a scientific 
development and its industrial application 
must be cut. 

This subject has been chosen as the theme for 
a two-day conference which is to be held at 
Brangwyn Hall, Swansea, on 18 and 19 April. 
The official title of the conference will be 
“* Science and Industry—The Problem of Com- 
munication.” Aimed at industry, and especially 
at firms in the rapidly-expanding industrial 
areas of Wales, the conference will deal exten- 
sively with the many problems involved in the 
dissemination of research results. It is being 
organised by the Department of Scientific and 
Industrial Research, with the assistance of a 
local advisory committee under the chairmanship 
of Sir Maynard Jenour. 

The conference fee will be five guineas and 
intending participants should apply as promptly 
as possible to the DSIR Liaison Officer for 
Wales, Block II, Government Buildings, Gabalfa, 
Cardiff. 


British Association 
Norwich Meeting 


fay year’s annual meeting of the British 
Association for the Advancement of Science 
will be held at Norwich from 30 August to 
6 September and will be the third time that the 
Association has visited that cathedral city, 
which is now looking forward so earnestly to 
the status and responsibilities of becoming also 
a university town. The first visit was paid as 
long ago as 1868 and the second, nearly 70 years 
later, in 1935. 








Among the highlights of the section pro- 
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grammes will be the special lectures established 
by the Association’s council in 1958 for the 
purpose of providing young research scientists 
with opportunities for reporting upon the 
nature and significance of their work to interested 
laymen. 

Appointments to these lectureships for the 
current year have now been settled. Professor 
D. J. E. Ingram, Professor of Physics at the 
University College of North Staffordshire, has 
been appointed Kelvin Lecturer and will deliver 
an address on a subject connected with investiga- 
tions in the microwave region of the electro- 
magnetic spectrum. Dr. Judith Milledge, 
lecturer in crystallography at University College 
London, has been made Darwin Lecturer and is 
expected to deal with “the importance of 
borderline subjects, with special reference to 
crystallography.” Dr. R. G. Lipsey, reader in 
economics at the University of London, is to 
be the Lister Lecturer and will give an address 
on a subject connected with theory and observa- 
tion in economics. 

Concurrently with the main meeting, a series 
of four illustrated lectures will be held for young 
people, who will themselves organise an exhi- 
bition designed to illustrate the scientific work 
in progress in schools in Norwich and the 
surrounding district. 

Information about the British Association and 
the Norwich meeting may be obtained from the 
Association’s secretary, Sir George Allen, 
18 Adam Street, Adelphi, London, WC2, or by 
telephoning TRAfalgar 5733. 


Exhibitions 
and Conferences 


Power Farming Conference, Tenth National.—Tues., 
7 Feb., to Thurs., 9 Feb., in The Dome, Brighton. 
Theme: “‘ Power to Compete.” Sponsored by the 
lliffe journals Practical Power Farming and the 
Farmer and Stock-Breeder. Tickets, obtainable 
free, are required. Apply to the organiser, Dorset 
House, Stamford Street, London, SEl. Tel. 
WATerloo 3333. 

Integrated Data Processing in Britain and America, 
Conference.—Thurs., 16 Feb., at the Connaught 
Rooms, Great Queen Street, London, WC2. 
Tickets are £6 6s, including refreshments. Organ- 
ised, in cooperation with the British Conference on 
Automation and Computation, the British Institute 
of Management and the Institute of Cost and Works 
Accountants, by the British Productivity Council, 
21 Tothill Street, London, SW1. Tel. WHItehall 
1671. 

Sheffield Plastics Exhibition and Symposium.—Tues. 
and Wed., 21 and 22 Feb., in the Grand Hotel, 
Sheffield. Organised by BX Plastics Ltd. Sessions 
for reading of papers commence at 10.30 a.m., 
2.15 p.m. and 6 p.m. each day. Further details 
and free admission tickets from the Publicity 
Department, BX Plastics Ltd., Higham Station 
Avenue, Chingford, London, E4. Tel. LARks- 
wood 5511. 

British Electrical Development Association: Second 
Sales Conference.—Tues., 28 Feb., to Fri., 3 Mar., 
at the New Exhibition Hall, Harrogate. Associa- 
tion offices: 2 Savoy Hill, London, WC2. Tel. 
TEMple Bar 9434. 

Euromarket, International Seminar on.—Mon., 6 Mar., 
to Fri., 10 Mar., in Delft, The Netherlands. Will 
be conducted in English and devoted to the 
implications of Euromarket for small and medium- 
sized firms. Organised by the Research Institute 
for Management Science, 76 Nieuwe Laan, Delft, 
The Netherlands. 

Organisation Man, Conference.—Tues., 7 Mar., at 
the Connaught Rooms, Great Queen Street, 
London, WC2. Conducted by William H. Whyte. 
Organised by the British Institute of Manage- 
ment, 80 Fetter Lane, London, EC4. Tel. 
HOLborn 3456. 

New Technical Libraries in Industrial Organisations, 

Conference.—Tues., 14 Mar., at the Connaught 

Rooms, Great Queen Street, London, WC2. 

Organised jointly by the British Institute of 

Management, 80 Fetter Lane, London, EC4 

(Tel.: HOLborn 3456); and Aslib, 3 Belgrave 

Square, London, SW1. Tel. BELgravia 5050. 

Instrumentation and Control of Nuclear Reactors, 

Symposium.—Sat. and Sun., 25 and 26 Mar., at 

Chesters, Bearsden, Glasgow. Organised by the 

Scottish Electronics and Measurement Group of 





the Institution of Electrical Engineers in col- 








Events in Advance 


laboration with the United Kingdom Atomic 
Energy Authority’s Experimental Reactor Estab- 
lishment at Dounreay. Apply to the honorary 
secretary, Scottish Electronics and Measurement 
Group, Institution of Electrical Engineers, 26 
Blythswood Square, Glasgow, C2. 

Computers for the Chemical Engineer, Symposium.— 
Tues., 28 Mar., at the University of Birmingham. 
Organised by the Graduate Section of the Bir- 
mingham University Chemical Engineering Society 
and the Midlands Graduates and Students Section 
of the Institution of Chemical Engineers. Apply, 
before 14 March, to the Registration Secretary, 
Chemical Engineering Department, The Univer- 
sity, Birmingham 15. 

Science and Industry, the Problem of Communication: 
National Conference.—Tues. and Wed., 18 and 19 
April, at Brangwyn Hall, Swansea. Organised 
by the Department of Scientific and Industrial 
Research. Apply to the Press Officer, Welsh 
Office, Central Office of Information, Park Place, 
Cardiff (Tel. Cardiff 301141); or to the Press 
Office, DSIR, London, W1. Tel. WHItehall 9788. 

Creep, Symposium on Structural Processes in.—Wed 
and Thurs., 3 and 4 May, at the Hoare Memorial 
Hall, Church House, London, SWI. Will run 
alongside the annual general meeting of the Iron 
and Steel Institute. Organised jointly by the 
Iron and Steel Institute, 4 Grosvenor Gardens, 
London, SWI (Tel. SLOane 0061); and the 
Institute of Metals, 17 Belgrave Square, London, 
SWI. Tel. BELgravia 3291. 

Self Service, Venders and Shop Display Exhibition.— 
Mon., 15 May, to Fri., 19 May, at Olympia, 
London, W14. Organisers: Self Service Exhi- 
bitions Ltd., 74 Holland Park, London, W11. 
Tel. PARK 7460. 

Barcelona International Trade Fair, 29th.—Thurs., 
1 June, to Tues., 20 June, 1961, in Barcelona. In 
The United Kingdom, applications should be made 
to the Spanish Tourist Service, 93 Piccadilly, 
London, W1. Tel. GROsvenor 5853. 


Meetings and Papers 


British Institution of Radio Engineers 
LONDON 
“Some Psycho-Acoustic and Engineering Aspects of Hearing 
Aid Design,” by J. Jessop. Electro-Acoustics Group. London 
School of Hygiene and Tropical Medicine, Keppel Street, 
WCl, Tues., 14 Feb., 5.30 p.m.* 
BRISTOL 
‘* High-Speed Digital Applications of Transistors,” by M. L. N. 
Forrest. South Western Section. Bristol College of Science 
and Technology, Bristol. Wed., 15 Feb., 7 p.m. 
LIVERPOOL 
“Inertial Navigation Systems,”’ by Wing Commander E. W. 
Anderson. Merseyside Section. Adelphi Hotel, Liverpool. 


Wed., 15 Feb., 7 p.m. 


Chemical Society 
BELFAST 


“Recent Advances in Infrared Spectroscopy,” by Dr. L. J. 
Bellamy. Northern Ireland Branch. Chemistry Department, 
Queen’s University, Belfast. Tues., 14 Feb., 7.45 p.m. 
DURHAM 
“Very Fast Chemical Reactions,” by Professor G. Porter. 
Durham Branch. Science Laboratories, The University, 
Durham. Mon., 13 Feb., 5 p.m. 
NEWCASTLE UPON TYNE 
“Synthetic Fused Silica,” by Dr. K. H. Jack. Newcastle 
upon Tyne Branch. Chemistry Department, King’s College, 
Newcastle upon Tyne. Fri., 17 Feb., 5.30 p.m. 


Diesel Engineers and Users Association 
LONDON 
“* Diesel Propulsion Machinery for Small Ships,” by J. B. 
Griffith. Institute of Marine Engineers, 76 Mark Lane, EC3. 
Thurs., 16 Feb., 2.30 p.m. 


Illuminating Engineering Society 
LIVERPOOL 
“* Lighting of Niagara Falls,” by D. J. Reed and T. D. Proctor. 
Liverpool Centre. Electrical Industrial Development Centre, 
Merseyside and North Wales Electricity Board, Paradise 
Street, Liverpool 1. Tues., 21 Feb., 6 p.m. 


Institute of Metals 
BIRMINGHAM 
““Growth and Prospects of the Aluminium Industry,” by 
G. W. Lacey. Birmingham Local Section. College of Tech- 
nology, Gosta Green, Birmingham. Thurs., 16 Feb., 6.30 p.m. 
GLASGOW 
“Beryllium as a Structural Material,’ by Dr. A. J. Martin. 
Scottish Local Section. Institution of Engineers and Ship- 
builders in Scotland, 39 Elmbank Crescent, Glasgow, C2. 
Mon., 13 Feb., 6 p.m. 


Institute of Road Transport Engineers 
LONDON 
“Measurements of Exhaust Smoke Density from Diesel- 
Engined Vehicles,” by J. D. Savage. Royal Society of Arts, 
John Adam Street, Adelphi, WC2. Thurs., 16 Feb., 6.30 p.m. 
ASHFORD 
“* Use of Plastics in Road Transport,” by G. Langford-Allen. 
South Eastern Centre. Saracens Hotel, Ashford, Kent. 
Wed., 15 Feb., 7.30 p.m. 
BIRMINGHAM 
*“Turbocharging Diesel-Engined Road Vehicles,” by R. 
Tytler. Midlands Centre. Birmingham Exchange and 
Engineering Centre, Stephenson Place, Birmingham 2. Tues., 
14 Feb., 7.30 p.m. 
MANCHESTER 
““Modern Vehicles for the Motorway,” by A. H. Carter. 
Manchester Centre. Engineers’ Club, Albert Square, Man- 
chester. Mon., 13 Feb., 7.30 p.m, 


Institution of Chemical Engineers 
LONDON 
“Science and Technology and the Developing Countries,” 
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by Professor P. M. S. Blackett. 
Geological Society, Burlington House, Piccadilly, W1. 
15 Feb., 5.30 p.m.* 


Institution of Civil Engineers 
LONDON 


“Safety Precautions on Civil Engineering Works, with Par- 
ticular Reference to Recent Accidents on Bridge Construc- 
tion ”; discussion, to be opened by H. Shirley Smith. Tues., 
14 Feb., 5.30 p.m.* 

DERBY 


Hinchley Memorial Lecture. 
Wed., 


“ Civil Engineering Work in Connection with the Electrification 
of Railways,” by I. G. White. East Midlands Association. 
East Midlands Electricity Board’s Showrooms, Derby. Thurs., 
16 Feb., 6.15 p.m. 
LEEDS 

“Electronic Computing and the Civil Engineer,” by J. G. 
Williams and R. D. Wilson. Yorkshire Association. The 
University, Leeds. Wed., 15 Feb., 7 p.m. 


Institution of Electrical Engineers 


LONDON 
“* The Road to Corporate Membership: What is the Responsible 
Experience Required?” Discussion, to be opened by A. H. 
Mumford and D. S. Rolfe. Joint meeting with the London 
Graduate and Student Section. Mon., 13 Feb., 6 p.m.* 
** Technical Teacher Training ’’; Discussion, to be opened by 
Dr. F. T. Chapman. Education Discussion Circle. Tues., 
14 Feb., 6 p.m.* 
“*A General Theory of Depreciation of Engineering Plant,” 
by D. Rudd. Supply Section. Wed., 15 Feb., 5.30 p.m.* 
“Transistors and All That,” by L. J. Davies. Faraday 
Lecture. Central Hall, Westminster, SW1. Thurs., 16 Feb., 
6 p.m. (Admission by ticket.) 
**A Comprehensive Introduction to Plasma Physics,” by 
Dr. W. B. Thompson. Electronics and Communications 
Section. Fri., 17 Feb., 5.30 p.m.* 

BELFAST 
“A Survey of Street Lighting and Its Future,” by W. R. 
Stevens and H Ferguson. Northern Ireland Centre. 
‘Civil Engineering Department, Keir Building, Queen’s Uni- 
vaeety, Stranmillis Road, Belfast. Tues., 14 Feb., 6.30 p.m.* 


“* Characteristics and Protection of Semiconductor Rectifiers,” 
by D. B. Corbyn and N. L. Potter. North Midland Centre. 
Offices of the Yorkshire Electricity Board, Ferensway, Hull. 
Tues., 14 Feb., 6.30 p.m. 
MANCHESTER 
“Laboratory Work for the Institution Examinations: Dis- 
cussion, to be opened by Dr. P. F. Soper. North Western 
Discussion Circle. Engineers’ Club, Albert Square, Man- 
chester. Mon., 13 Feb., 6.15 p.m. 
** Silicon Power Rectifiers,” by A. J. Blundell, A. E. Garside, 
R. G. Hibberd and I. Williams. North Western Centre. 
eed Club, Albert Square, Manchester. Tues., 14 Feb., 
.15 p.m. 
PORTSMOUTH 
“ Transistors and All That,” by L. J. Davies. Faraday Lecture. 
Southern Centre. The Guildhall, Portsmouth. Tues., 14 Feb., 
6.30 p.m. 
Institution of Engineering Designers 
BRADFORD 
Annual General Meeting. Yorkshire Branch. 
Hotel, Bradford. Wed., 15 Feb., 7.30 p.m. 


Institution of Heating and Ventilating Engineers 
BIRMINGHAM 

“Some Aspects of the Work of the Heating and Ventilating 

Research Association,” by N. Billington. Birmingham 

Branch. Birmingham ae and Engineering Centre, 

Stephenson Place, Birmingham 2. Thurs., 16 Feb., 6.30 p.m. 
MANCHESTER 

“Fire Protection Services in Buildings,” by E. H. Hibbitt. 

Manchester Branch. Engineers’ Club, Albert Square, Man- 

chester. Fri., 17 Feb., 6.30 p.m. 


Institution of Highway Engineers 
MIDDLESBROUGH ~- 
** Current Trends in Foundation Design and Construction ”’: 
Discussion. North Eastern Branch. Cleveland Scientific and 
Technical Institution, Middlesbrough. Fri., 17 Feb., 7 p.m. 


Institution of Mechanical Engineers 
LONDON 
“ Limitations on the Use of Scale Models of Hydraulic Mach- 
inery ”: Discussion, to.be opened by Professor S. P. Hutton. 
Hydraulics Group. Wed., 15 Feb., 6 p.m.* 
BOURNEMOUTH 
“Materials in the Service of Mechanical Engineers,” by 
R. J. Brown. Southern Branch. Grand Hotel, Bournemouth. 
Thurs., 16 Feb., 7 p.m. 
HARLOW 
“*Some Aspects of Materials, Methods and Processes Applied 
to Aircraft Engineering,” by G. B. Evans. Eastern Branch. 
College of Further Education, The High, Harlow. Thurs., 
16 Feb., 7.30 p.m. 


Institution of Mining and Metallurgy 
LONDON 

“* Dedusting and Classifying Minerals in the Fine-Size Range 
with Corona-Type Separators,” by Professor I. N. Plaksin 
and N. F. Olofinsky; “‘ Interaction Between Fatty Acid Soaps 
and Certain Oxides and Silicates in the Presence of Activators,” 
by Professor M. A. Eigeles; and ‘‘ Theory of Flotation of 
Small and Medium-Size Particles,” by Professor B. V. 
Derjaguin and S. S. Dukhin. Geological Society, Burlington 
House, Piccadilly, W1. Thurs., 16 Feb., 5 p.m.* 


Institution of Plant Engineers 


Midland 


LONDON 
*“* Under-Floor Heating ’’: Discussion; and Annual General 
General Meeting. London Branch. Royal Society of Arts, 
John Adam Street, WC2. Tues., 14 Feb., 6.30 p.m.* 
CHESTER 
“The Plant Engineer’s Part in Pipelining Across a Tidal 
River,”” by E. Johnson. Merseyside and North Wales Branch. 
The Blossoms, Chester. Thurs., 16 Feb., 7.15 p.m. 
MAIDSTONE 
“Smut Emission from Oil-Fired Boilers ”’: 
Kent Branch. Queen’s Head Hotel, Maidstone. 
15 Feb., 7 p.m. 
MANCHESTER 
“‘Introduction of Planned Maintenance Systems,”’ by A. F. 
Stedman. Manchester Branch. Engineers’ Club, Albert 
Square, Manchester. Tues., 14 Feb., 7.15 p.m. 


Institution of Production Engineers 
BIRMINGHAM 
“Effect of Pacing on Work Performance,” by Professor 
N. A. Dudley. Birmingham Section. James Watt Memorial 
Institute, Great Charles Street, Birmingham. Wed., 15 Feb., 


p.m. 
SHEFFIELD 
“Design of Bluebird,” by D. Stevens. Sheffield Section. 


Grand Hotel, Sheffield. Mon., 13 Feb., 6.30 p.m. 


Discussion. 
Wed., 
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Institution of Structural Engineers 

GLASGOW 

** Development of Nuclear Power in the United Kingdom” 

by T. C. Waters. Scottish Branch. Institution of Engineer, 

and Shipbuilders in Scotland, 39 Elmbank Crescent, Glasgow 

C2. Fri., 17 Feb., 7 p.m. , 
LEEDS 

“ Bridge Construction,” by E. R. Bowers. Yorkshire Branch, 

Metropole Hotel, King Street, Leeds.. Wed., 15 Feb., 6.30 p.m, 

Junior Institution of Engineers 

LONDON 

“* Bioengineering,” by H. S. Wolff. Fri., 17 Feb., 7 p.m 


North East Metallurgical Society 
MIDDLESBROUGH 
“* Plastics versus Metals,” by Dr. P. T. Moore and H. Hughes, 
Cleveland Scientific and Technical Institution, Corporation 
Road, Middlesbrough. Thurs., 16 Feb., 7.30 p.m. 


Pipeline Industries Guild 
LONDON 


“* Energy on the Move,” by the President, Dr. J. M. Bums 
Caxton Hall, off Victoria Street, SWI. Tues., 14 Feb, 


6.30 p.m. 
Reinforced Concrete Association 
LONDON 
“* Hyperbolic Paraboloids,” by J. D. Bennett. Institution of 
Structural Engineers, 11 Upper Belgrave Street, SW1, Wed,, 
15 Feb., 6 p.m.* 


Royal Aeronautical Society 
LONDON 


“The Era of the Autogiro,” by Professor J. A. J. Bennett, 
Cierva Memorial Lecture. Thurs., 16 Feb., 6 p.m. 


Royal Meteorological Society 
LONDON , 
** Radioactive Fallout’: Discussion. Wed., 15 Feb., 5 p.m* 


Royal Society of Arts 
LONDON 


“Influence of the Festival of Britain on Design Today,” by 
Sir Gerald Barry. Wed., 15 Feb., 2.30 p.m. 


Sheffield Metallurgical Association 
SHEFFIELD . 
“Some Factors Affecting Impact Properties,” by P. W, 
Bygate. BISRA Laboratories, Hoyle Street, Sheffield. Tues,, 
14 Feb., 7 p.m. 


Society of Environmental Engineers 
LONDON 
““ Development and Testing of Small Electronic Components”: 
Discussion. Imperial College, South Kensington, SW?, 
Wed., 15 Feb., 6 p.m. 


Society of Instrument Technology 

BRISTOL 

“The Application of Marine Instruments,” by E. W. Jordan, 

Bristol Section. Department of Physics, University of Bristol, 

The Royal Fort, Bristol 8. Tues., 14 Feb., 7.30 p.m. 
MANCHESTER 

“Modern Railway Signalling Methods,” by C. S. Shute. 

Manchester Section. Nag’s Head, Jackson’s Row, Man 

chester. Tues., 14 Feb., 6.45 p.m. 


South Wales Institute of Engineers 


CARDIFF ; : ’ 
“Single Conductor Multi-Channel Signallin, 
metering System,” by F. C. Riches. Thurs., 1 


The address and telephone number of the headquarters 
of each institution are given below. Meetings in the 
headquarters town are held there unless otherwise 
stated. An asterisk (*) is placed where it is understood 
that refreshments are available prior to the time stated, 


British Institution of Radio Engineers, 9 Bedford Square, 
London, WC (MUSeum 1901) ‘ ‘ 

Chemical Society, Burlington House, Piccadilly, London, WI, 
REGent 0675) 

Dine Engineers sat voit geen: 18 London Street, 
London, EC3. (ROYa ‘ ‘ 

Illuminating Engineering Society, 32 Victoria Street, London, 
Swi. 


(ABBey 5215) 
Institute of Metals, 17 Belgrave Square, London, SWI. 
69 Victoria Street, 


and Tele 
Feb., 6 p.m. 


(BELgravia 3291) j 
Institute of ae pe Gis ganar 
London, SWI. y 
Institution of Chemical Engineers, 16 Belgrave Square, London, 
SWI. (BELgravia 3647) 


Institution of ate, asia Great George Street, London, 
SWI. (WHiteha' : d 
Institution of Electrical Engineers, Savoy Place, Victoria Embank- 


ment, London, WC2. (COVent Garden 1871) 

Institution of Engineering Designers, 38 Portland Place, London, 

(LANgham 8847) Fes. : 

Institution of Heating and Ventilating Engineers, 49 Cadogan 
Square, London, SW1._ (SLOane 3158) : 

Institution of Highway Engineers, 47 Victoria Street, London, 
SWI. (ABBey 3891) ‘ 

Institution of Mechanical Engineers, 1 Birdcage Walk, St. James's 
Park, London, SW1. (WHitehall 7476) 

Institution of Mining and Metallurgy, 44 Portland Place, London, 
Wi. (LANgham 3807) 

Institution of Plant Engineers, 2 Grosvenor Gardens, London, 
SWI. (SLOane 0469) 

mane of Production Engineers, 10 Chesterfield Street, 
London, W1. (GROsvenor 5254) 

Institution of Structural Engineers, 11 Upper Belgrave Street, 
London, SWI. (SLOane 7128) 

Junior Institution of reer he House, 14 Rochester Row, 
London, SWI. (VICtoria 

North East Metallurgical Society. Apply to Mr. W. H. Lowther, 
5 Priestfield Avenue, Ladgate Lane, Middlesbrough. 

Pipeline Industries Guild, — House, Caxton Street, 
London, SWI. (ABBey ) 

Reinforced Concrete Association, 94-98 Petty France, London, 
SWI. (ABBey 4504) i 

Royal Aeronautical Society, 4 Hamilton Place, London, wi. 
GROsvenor 3515) 

Reval Meteorological Society, 49 Cromwell Road, South Ken- 
sington, London, SW7._ (KENsington 0730) : 4 
Royal Society of Art Adam Street, Adelphi, London, 

WC2. (TRAfalgar 2 
Sheffield Metallurgical Association, 64 Crescent Road, Sheffield 7. 
(Sheffield 52865) 
Society of Environmental Engineers, 42 Manchester Street, 
London, W1. (HUNter 2080) 
Society of Instrument Technology, 
London, Wi. (LANgham 4215) : iff 
South Wales Institute of Engineers, Park Place, Cardiff. (Car 
23296) 


20 Queen Anne Street, 








p.m.* 
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Sports Car Engine 


A cylinder block built from 
stainless steel sheet gives the 
TnT engine a high power- 
weight ratio. Rapid heat dissi- 
ation and absence of head 
gasket allows high compres- 
sion ratios with normal fuels. 


ry ENGINE in which the block and head are 
fabricated from sheet steel stampings by 
copper brazing is now available in the United 
States. Called the “TnT”’ it is being produced by 
the Tyce Engineering Corporation, Chula Vista, 
California, for such sports cars as the MG and 
Austin Healey. (See Engng., 25 Nov. ’60, p. 739). 
The twin overhead camshaft engine is pro- 
duced in capacities between 1,500 and 2,000 cc. 
Its lightweight twin overhead camshaft, hollow- 
bore crankshaft, cast aluminium crankcase, 
aluminium front gear and cam-drive case, and 
fabricated block and head enable the develop- 
ment of one horsepower for each pound of engine 
weight. The standard compression ratio is 12: 1, 
and on standard high-octane petrol this results 
in an output of 115 hp at 6,500 rpm for the 
1,500 cc engine, or 175 hp for the 2,000 cc engine. 
In all capacities the maximum horsepower is 
developed at 6,500 rpm. Maximum permissible 
revs are 8,000 rpm. Versions .of the engine are 
available with a compression ratio of 14 : 1. 


CTT ENGINE 
| PTYCE ENGINEERING cop 
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The basic engine is a four-cylinder in-line unit 
with water cooling. All versions have a 34 in 
bore, capacities depending upon variation of 
stroke. For 1,500cc the stroke is 23in; for 
2,000 cc, 34 in. Change of stroke is achieved 
by change of crankshaft. Thus engine weight is 
about the same for all capacities—175 Ib. Main 
dimensions are: 21% in length, by 244 in height, 
by 114 in width. From the crankshaft centre to 
the top of the engine is 17} in. 

The twin overhead camshafts ride in five plain 
bearings, with force-feed lubrication though the 
bearings and cam lobes. They are driven from 
the front by a combination of gears and double 
chain drive. The valves, which are standard 
units, are tulipped to the same radius as the 
domed piston, to give maximum lift without the 
necessity of relief notches in the piston. They 
are actuated directly without shim or cam cups; 
and finger followers pivoted on a pair of rods, 
set parallel to the cams and between the centre 
sparking plug and valve stem, allow clearance 
adjustments to be carried out quickly and easily. 
To modify cam timing characteristics a substitu- 
tion of parts is all that is required. An eccentric 
adjustment of the chain drive on the front case 
followed by removal of the valve cover and 
10 cap screws on the cam bearings, frees the 
cam, enabling it to be lifted out and replaced. 








Carburation is simple. There are four intake 
ports at 4in centres and various combinations 
of carburettors are possible. Recommended are 
two 97 or 48 Stromberg down-draft, two Weber, 
Carter or Solex side-draft carburettors, or fuel 
injection. 

The block and head are metal stampings 
fabricated into a single unit by brazing. Half 
sections of each cylinder head are stamped from 
0-090 in stainless steel and restruck in a coining 
die to produce the final shape and keep the wall 
thickness uniform. The cylinders are sections 
of tubing into which a 0-063 in liner of 4130 steel 
is inserted. A cooling jacket is obtained by 
punching stainless steel sheet and bending it over 
a forming block. A one-piece stamped oil pan 
is used to close the top of the cooling jacket and 
provide a base for the camshaft mountings. 
The intake and exhaust ports, and sparking-plug 
tubes are also of stainless steel construction. 

Before brazing, the cylinder, cylinder head 
halves, cooling jacket, oil pan, and sparking-plug 
tubes are held in position by tack welding. Then 
the projecting cylinder bases are pressed into a 
cast-steel hold-down flange, and a threaded 
collar inserted into the sparking plug socket. 
During assembly, copper foil and wire is installed 
at the various joints. Brazing is then carried 
out by heating the entire unit in an atmosphere 
of hydrogen to a temperature of 2,100°F. A 
gas or electric oven may be used. The close fits 


(Right above) Inlet ports 

at 4in centres allow 

various combinations of 
carburettors. 


(Left) Five main bearings 
support the continuous 
hollow-bore crankshaft of 
ductile cast iron. Cylin- 
ders are sections of tub- 
ing into which 0-063 in 
steel liners are inserted. 


(Right below) Being non- 

corrosive, the engine can 

be salt-water cooled in 
marine craft. 


of the coined stampings and tack welding 
eliminate the need for jigs during this process. 

As copper melts at 1,980° F and has a very 
low surface tension, it flows into all crevices 
forming a strong mechanical and metallurgical 
bond and copper plating the block head. 

The thin cylinder walls of the engine, about 
one third as thick as a conventional cast block, 
enable heat to be dissipated from the cylinders 
severel times faster than from conventional 
blocks. This prevents hot spots from developing 
and causing detonation under high pressure. 
As a result the engine runs on normal fuel without 
pinking. 

The crankcase and block-head unit are 
connected by bolts through the hold-down 
flange. The main bearings are mounted in 
flanges, which are clamped in the split crankcase 
by through bolts. During assembly, the crank- 
case is wedged open slightly and the crankshaft, 
with the three centre-bearing main flanges 
mounted on it, is slipped in from one end. The 
through bolts at the crankcase base clamp the 
crankshaft flanges to prevent movement. 

The engine is easily converted from wet sump, 
which has a standard 12 pint oil capacity, to 
dry sump—by adding another stage to the normal 
oil pump, located on the outside of the engine. 
Any size oil reservoir can be used with the 
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In the event of lubrication sucdenly 
stopping, the hollow crankshaft can serve 
as an oil reservoir. Coolant is distributed by 
galleries mounted on the cooling-jacket walls 
beneath the intake and exhaust ports. The 
stainless steel is particularly advantageous in 
this circuit owing to its high corrosion resistance. 
The engine, in fact, lends itself readily to installa- 
tion in high speed launches, where it can be 
cooled directly with salt water without corrosion. 


engine. 
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Lessons Learned 


Experience with United States 
rockets shows that engines 
and electronic units were their 
most unreliable parts. Design 
simplification and production 
control will give valuable im- 
provements. 


ow that the first years of United States heavy 

rocket development have passed, it is possible 
to review the operational record of the pro- 
gramme. The most outstanding lesson to be 
learned is the extreme importance of reliability. 
During the early stages, high reliability, although 
recognised as an objective in any system, was 
passed over in favour of better performance, 
lower weight, and other advantages. Reliability 
was rarely optimised and was often relegated to 
secondary importance. Now, however, with the 
coming of manned space systems, long-life 
Satellites, and recoverable boosters, reliability 
becomes a prime consideration in preliminary 
and detailed design, and much is to be learnt 
from previous experience. 

An analysis of faults occurring in the Navaho, 
Jupiter, Thor, Atlas, and Titan flight test pro- 
grammes is shown in the table. It is taken from 
a paper, “‘ Future Reliability Concepts and 
Ramifications,”’ by B. H. Hershkowitz (supervi- 
sor, reliability development, Missile Division, 
North American Aviation Incorporated, Downey, 
California), read at the National Aeronautic 
Meeting of the Society of Automotive Engineers. 

From the table it can be seen that electronics 
and engines are the particular problems that 
require greatest attention. The start of an attack 
on the task of making electronics systems 
reliable can be seen in the Autonetics programme 
for guidance and flight control components for 
the Minuteman solid-fuel rocket. Early studies 
showed that redundancy could not be used to 
achieve the ultimate reliability goal, nor was it 
able to provide economical attainment of interim 
objectives. 

Redundancy has been abandoned in favour 
of a five-point improvement programme: 
simplification, derated operation, environmental 
control, increased functional tolerances, and 
extensive parts improvement. The degree of 
simplification that can be expected is indicated 
by the reduction of up to 50 different types of 
transitors used in present equipment to 8 types. 

Undue sensitivity to variations in components 
characteristics is avoided by a programme of 
circuit analysis, computer studies, and bread- 
board testing. Circuit analysis is used to 
produce circuits in which a tolerable drift in 
component values can occur before system 
performance is degraded below acceptable 
levels. Mathematical models of the circuits 
are programmed into an IBM 709 computer, 
and more accurate tolerance determinations are 
made. Breadboard circuits are then built as a 
final check. Critical components are brought 
to the attention of the designer, who modifies 
the original circuit to reduce its sensitivity. 


PRODUCT IMPROVEMENT 


The part of the programme that is expected 
to have the most beneficial influence on reliability 
is the product improvement plan, as can be 
seen in the graph. Statistical sampling and 
acceptance tests are used to ensure that com- 
ponents meet and maintain minimum standards. 
Each component is assigned a serial number at 
the manufacturer’s plant, and a complete history 
of it is recorded on IBM cards, which accompany 
it on delivery. Special trays are used to reduce 
the number of times a component is handled. 

Results of receiving-inspection tests are 
recorded on the component cards and compared 
with previous entries. After acceptance, con- 
trolled current is applied to all components in 
“ active storage.”” About every ten days, trays 


of parts are tested again and returned to storage. 
Three months of active storage are accumulated 
before final performance checks are made. 
About 20 per cent of the components that pass 
the latter tests are subjected to an additional 
4,000 hour life test to determine regression 
characteristics. 

When a component is to be installed in a 
printed circuit it is removed from the tray for 
the first time. Assembly is carried out in a 
dust-free, humidity controlled room, where 
workers’ operations may be monitored on 
closed circuit television. Completed systems 
are subjected to an operational burn-in period 
of 250 to 1,000 hours. 

A similar programme is under way to improve 
electromechanical parts. It is estimated that 
costs which can be directly charged to reliability 
improvements are 25 to 30 per cent of the cost 
of the guidance and control development pro- 
gramme. The potential reliability of Minuteman 
and the availability of components for future 
vehicles make this a relatively inexpensive effort. 


SIMPLIFYING ROCKET ENGINES 


The time required for rocket engines to reach 
reliability levels in excess of 90 per cent has 
progressively decreased in the United States 
over the years. Redstone engines required 
4 years development before reliability began to 
level off. Navaho engines reached this state 
in 3 years. More recent engines, such as the 
Jupiter, Thor, and Atlas, attained such reliabilities 
after 14 to 2 years. Limiting factors on reliability 
are associated with design and the number 
of components employed. Early Rocketdyne 
engines had about 88 components, but current 
engines such as the H-1 (Saturn), the E-1, and 
the F-1 (Nova) have about 30 components. 
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The reliability of Minuteman electronic equipment 

is expected to improve greatly with closer pro- 

duction control in the manufacture of individual 
parts. 


A_ specific example of the simplification 
achieved is provided by the initial Thor-Jupiter 
engines, which included 5 pneumatic regulators 
and 17 solenoid valves for start and shut-down 
sequencing. Later design improvements reduced 
these to a single pressure regulator and three 
solenoid valves. By eliminating the pneumatic 
servo system altogether in favour of fuel- 
pressure-actuated propellent valves, the H-l, 
E-1, and F-1 engines require neither regulators 
nor solenoid valves in: the propellent feed. 
A direct measure of the effectiveness of H-1 
improvements is the fact that a reliability of 
96-5 per cent has been demonstrated after 803 
firings (40,000 seconds of total operation). 
The prototype engine was fired for the first time 
in December, 1958. Two additional areas 
where improvements may be attained are the 
structural integrity of the engine and the 
elimination of the gas generator system. 

Although the table shows that 11 per cent of 
all failures were associated with the rocket 


in Rocket Reliability 


airframe, it should be noted that most of thege 
resulted from aft body heating. In all instanggs 
where this was a cause of failure, only one or 
two failures were experienced before the pro 
was overcome—usually prior to the third teg 
flight. If careful attention is paid to effective 
shroud design, recirculation shields, insulati 
fire walls, and venting, aft body heating should 
not be a source of failure in future vehicles, 
A few vehicles experienced difficulty with the 
separation of stages, but further experience 
should reduce this problem. 
Types of Malfunctioning Causing 67 Failures in 207 Major 
Missile Launchings 
Percentage of total 
Location malfunctions 
INTERNAL SYSTEMS .. nt as $2 
Navigation and Contro a a 25 
guidance .. ie ee by 19 
flight control be = os 6 
Propellent Feed <9 rs - 
propellent utilisation He 8 
valves and lines .. +s as 3 
propellent slosh .. * ac 1 
liquid oxygen contamination 1 
Electrical “3 ge 
Pressurisation 
Instrument Lines 
ROCKET ENGINES 
Turbopumps_.. Sie 
Undetermined Origin .. 
Liquid Oxygen Regulator 
Thrust Chambers a 
Chamber Pressure Control 
Pneumatic Control 
AIRFRAME ar 
Aft Body Heating 
Staging Disconnects ‘ 
Structural Failures be 5% 
GROUND EQUIPMENT AND 
OPERATIONS bc fi wt 
Disconnects and Hold-Down Releases 
Timing or Sequencing Errors 
Liquid Oxygen Fill Procedure 
Range Tracking Error 
Electrical Wiring Error 


Total .. ns es 5 100 


* Originating wholly or partly in quality control. 


One of the chief considerations in assuring 
high reliability is the degree of functional 
independence maintained between the airframe 
and internal systems. Atlas is typical of a 
vehicle in which reduction in weight was the 
paramount criterion. Transportation, erection, 
and launch operations require tank pressurisation 
to maintain the rocket’s structural integrity, 
owing to the monocoque construction employed. 


STRUCTURAL INTEGRITY 


From a reliability and safety viewpoint, full 
monocoque tanks present a more difficult 
problem than do those of semi-monocoque 
construction. However, Jupiter has shown that 
high reliability can be achieved with monocoque 
tanks. The reason would appear to be that 
reasonable design margins and a conservative 
design philosophy have contributed significantly 
to structural integrity. For example, the 
aluminium shell used for Jupiter, although 
thicker and heavier than the same_ type 
constructed in stainless steel, assures higher 
reliability than the latter because of the reduction 
in thermal stresses, reduced dependence on 
pressurisation, and lower sensitivities to bending 
moments and load assymmetries. A sem 
monocoque shell offers like advantages. 

Finally, Mr. Hershkowitz points out that the 
percentage of losses caused by maloperation of 
ground equipment is much too high, particularly 
in view of the less stringent requirements it has 
to meet. In many cases this has been due to 
the rushed production of ground support 
equipment to a certain specification, __ 

Many of the important design criteria and 
vehicular considerations in the past have been 
established by performance-oriented personnel. 
Expediency and urgency have unwisely been 
given precedence over reliability. The obvious 
folly of this philosophy has been plain to see i 
the past; however, the approach now being made 
with the Minuteman and Saturn projects gives 4 
clear indication that the importance of overall 
reliability has finally been put into true perspec 
tive. 
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The Life and Times of 
Engineering People 


A young man thinking of an engineer- 
ing career need have little doubt 
about the prospects of full employment. 
He will probably change jobs several 
times in his career but this will more 
often be to broaden his experience and 
improve his position than because he is 
forced to find another job. 

These words are from the new Minis- 
try of Labour Choice of Careers booklet, 
Professional Engineers (HM Stationery 
Office, No. 92, 1s 9d). 

The very next paragraph of the 
chapter on prospects is rather less 
encouraging. The booklet, for which 
the Central Office of Information have 
cooperated with the Ministry of Labour, 
observes that engineering has not, on 
the whole, been as well paid a profession 
as some. The number of posts in 
industrial employment carrying more 
than £2,000 a year is still comparatively 
small. On the other hand, says the 
booklet, there are many posts of con- 
siderable interest and responsibility in 
all branches of the profession. 

Forecasting what the reasonably 
successful engineer may expect, Profes- 
sional Engineers estimates that he may 
reach over £800 a year in his mid- 
twenties, with “every likelihood ’’ of 
rising to four figures about the age of 30 
and to about £1,500 a year before he is 
40. A much better position is shown 
in the results of the salary survey 
published this month by the Engineers’ 
field. 

On the job itself the booklet, smartly 
presented and well illustrated, will go 
a long way in meeting the demands of 
the young. From the engineering- 
merges-with-science picture of equip- 
ment for the Cavendish laboratory 

cyclotron to the detailed description of 
the 30 year old superintendent of a 
machine shop at an aircraft engine firm, 
Professional Engineers is convincing in 
its portrayal of a way of life attractive 
to those who want to create things and 
change the world around them. 


Four-Day Week for 
Raleigh Cycle Workers 


In all the heat and fury generated over 
the position in the car industry the 
situation in which motor cycle, moped 
and pedal cycle producers find them- 
selves, for much the same reasons that 
affect the car manufacturers, have 
attracted notice rather later in the day. 

Mr. H. M. Palin, director of the 
British Cycle and Motor Cycle Indus- 
tries Association, has said that motor 
cycle manufacturers are worse hit than 
the car firms because a far higher pro- 
Portion of motor cycle sales are to 
people who pay from their own pocket. 

It is obviously true that the gleaming 
fleets of new, company owned, cars are 
not matched by humbler strings of 
company financed motor cycles. In 
the Midlands the James Motor Cycie 
Company last week stated that 400 of 
their 500 workpeople are to go on a 
four-day week. Export sales by the 
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firm are evidently doing well but the 
home market position has gone down 
badly. 

In the cycle industry, dominated by 
Tube Investments, the production of 
TI’s cycles is to be concentrated on the 
three Raleigh.factories at Nottingham. 
At the moment there are 2,600 people 
employed at the Smethwick factory of 
the British Cycle Corporation and 
redundancies are expected. 

Sir Ivan Stedeford, the TI chairman, 
outlining the plan for concentration, 
has said that for the cycle industry to 
survive, concentration of production is 
essential. Mopeds and other vehicles 
are expected to be produced at the 
Smethwick works. 

At Nottingham, while the news of 
concentration was still fresh, it became 
known that the production of cycles 
there is to be cut down from 24,500 to 
20,700 a week. Only 400 workers 
will stay on a five day week. Almost 
7,000 people will go on to a four-day 
week from today. 


Wage Bargaining at the 
National Coal Board 


The last round of coal price increases, 
towards the end of last year, raised the 
revenues of the National Coal Board at 
the rate of £60 million a year. Part of 
the increase was intended to meet a 
future rise in the wage bill. 

The higher wages bill is now with 
the Board and it looks like swallowing 
about £74 million a year of the new 
earnings. When leaders of the National 
Union of Mineworkers met the Board 
last week they turned down an offered 
7s 6d a week more for day-wage men 
and an additional 10s to 20s a week for 
the craftsmen. Had this been accepted, 
the NCB would have had to find another 
£7 million for its labour costs and the 
day-wage men would have had a 4 per 
cent rise. 

The miners had their eyes on the 
44 per cent rise granted recently to the 
workers in the engineering industries. 
They felt that at least they could get the 
Board’s offer up to 8s 6d a week more 
for the day wage men, and certainly the 
NCB has to see to it that the exodus 
from the mines is not resumed on its 
earlier scale. 


Skilled Labour Short 


Losses of craftsmen have been caus- 
ing difficulties in some pits, especially in 
the East Midlands Division, and this 
must have been one of the factors 
bearing on the eventual settlement for 
the craftsmen. 

The counter-claim submitted by the 
NUM’s negotiators was for 12s 6d a 
week for the day wage men and im- 
provements of from 15s to 29s a week 
for craftsmen. 

Some 340,000 of the mining industry’s 

men are day-wage earners and rather 
over 40,000 are craftsmen. Of the 
craftsmen, about 18,000 are electricians 
and mechanics for whom finding work 
in outside industry is not particularly 
difficult and who therefore pose a con- 
siderable problem. 
The eventual settlement was a little 
below 4:5 per cent for some, above for 
others. The day-wage men are to 
receive an increase of 8s 6d a week, 
effective from the beginning of the 
year, and 11s to 15s a week are added to 
the craftsmens’ rates, plus an addition 
to the shift allowance of certain men 
with special qualifications. 








The NCB’s chief hope of holding its 
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prices steady lies in raising productivity, 
a field in which past gains have tended 
to be reduced by the men earning the 
same rate per ton regardless of the 
higher output. 

Last year there was an average 
increase in output per manshift of 1 cwt. 
This year the Board is to make its 
biggest step forward in any one year 
in mechanised output and if a more 
cooperative attitude should be forth- 
coming when piecework payments are 
being adjusted the opportunity of hold- 
ing, or even reducing, the cost of getting 
each ton of coal will be considerable. 


German Union Wants 
Funds from Non-Members 


Faced with falling memberships, the 
trade unions of Western Germany have 
for some time known that in times of 
full employment, and when the benefits 
obtained by union-management nego- 
tiations are automatically extended to 
non-members, the tendency is for 
workers to drift from active support of 
the unions’ policies into uncommitted 
acquiescence. 

Now the whole German trade union 
scene has been vigorously stirred up by 
Herr Georg Leber, chairman of the 
Building Workers’ Union, who has 
proposed that non-members should be 
asked to make their contribution to 
union funds. 

In the German building industry, 
union initiative in bringing about a bad 
weather fund, which the employers and 
workpeople (union and non-union) pay 
into, has largely ended the old practice 
of dismissing about 50 per cent of the 
labour force through the long winter 
months. 

The obvious advantage of continuous 
employment has been bestowed on all 
the industry’s workers, whether organ- 
ised or not, and now the leader of their 
union believes that just as everybody 
receives the benefits so they should all 
pay something towards the costs. 


Freedom to Stay Out 


What he suggests is that while the 
members pay 2 per cent of their gross 
earnings to union funds, non-members 
should pay 1 per cent into a special 
fund to be created with the consent of 
the employers. At the moment it 
looks as if that consent will not be so 
easily gained. The employers are 
objecting that such an arrangement 
would be an affront to the freedom of 
association and also that collective 
bargaining cannot be extended to 
embrace a third party, in this case the 
non-members. In the background lurks 
the fear that if such an arrangement 
were made in isolation in the building 
industry then workers might leave for 
other employment where their freedom 
not to associate would be undisturbed. 
What Herr Leber is proposing is not 
entirely new. The Swiss have operated 
a scheme where non-members contribute 
to union funds for some time past. It 
is a commonplace of trade union 
affairs that some feeling exists on the 
score of workers who do not pay 
union dues gaining, as is inevitable, 
from the efforts of officials maintained 
by the paying members. 

There may be greater interest in the 
West German proposal among some 
other trade union movements than the 
British because large numbers of the 
United Kingdom’s trade unionists are 
found in industries where membership 





is more or less total. 


At the close of 1959 there were about 
9,600,000 members in the United 
Kingdom, Eire (41,000) and branches 
overseas (86,000). In a _ working 
population of just under 24,000,000 this 
means that about four of every ten 
people employed in Britain hold a 
trade union card. 

In Western Germany the proportion 
was the same ten years ago but with 
overfull employment and the general 
prosperity this has declined to about 
three in every ten. 

Some interesting changes have been 
taking place within the trade union 
membership of the UK. The 1959 
total was only 0-2 per cent below that 
of 1958, a decline of 37,000 in male 
members being partly compensated by 
an increase of 18,000 in women members. 

The metal and engineering sector of 
union membership increased its numbers 
by 31,300, local government by 16,100 
and educational services by 14,900. 
The principal decreases were in coal 
mining, 41,800, the railways, 32,700 
and textiles, 19,600. Each of these 
reductions reflects the falling labour 
force of the industries and not any 
significant change in the proportion of 
union membership. 


The High Cost of Failure 
in Port Labour Relations 


The engineering industry’s concern with 
the labour relations of the docks and 
ports around the coast is direct and 
inescapable. All the imported raw 
materials arrive by sea and all but a 
tiny part of the manufactured exports 
as yet go out the same way. 

There was accordingly a genuine 
concern last year at the prolonged 
upheaval at the London Docks brought 
on by the strike of tally clerks, the small 
body of men whose supervisory function 
puts them in a tactically commanding 
position. From 20 September until 
17 October the tally clerks were out on 
unofficial strike and now a 1,000 firm 
survey taken by the London Chamber 
of Commerce has shown the strike to 
have done “incalculable damage to the 
national economy.”’ 

Shipping companies making up not 
more than a quarter of the London 
General Shipowners’ Society lost 
£1,300,000 and there was a deficit of 
£400,000 on port dues alone. But if the 
figures of loss to shipping interests and 
the port run into several millions it is 
plain that the loss to the nation as a 
trading community is even more serious. 





Being totally dependent on the sea 
routes for the movement of everything 
that is not valuable enough and small 
enough to go by air, disruption of 
shipping services creates swift confusion 
among our own manufacturers and 
gives further opportunities to com- 
petitors. 

When the fearful cost of the month 
long dispute is set out, even though it is 
naturally not capable of being cal- 
culated to the nearest ten thousand, one 
conclusion that must be faced by 
employers, by union officials and the 
men is that luxuries on this scale can no 
longer be afforded. 

While the heavy cost in lost exports 
and goodwill needlessly dissipated should 
be pondered by all who took part in the 
strike, it is equally important that the 
communications between all the dock 
workers and their employers, and 
between the workers and their per- 
pament union officials should be 





examined and improved. 
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Open Planning Defeats Fire Precautions 


Desirable features of factory 
design—open planning, long 
lines of production machinery, 
and air conditioning—can be 
in conflict with good fire pre- 
caution practice. 


Cipro’ in the layout of factories and offices 

is much sought after. Large undivided 
areas, such as are obtained with open planning, 
make it easier to adapt floor space to new pro- 
cesses and altered production lines, or to effect 
a redistribution of administrative staff. Elimina- 
tion of permanent partitions means less obstacles 
to a revision of floor usage. It may also be in 
direct conflict with reasonably adequate fire 
precautions. 

Division should be the first consideration in 
respect of fire protection, even to the extent of 
providing separate buildings for some purposes, 
such as the storage of combustible materials or 
for high hazard processes. Such division, how- 
ever, can rarely be conducive to a simple clearly 
defined production line. 

Walls of adequate fire resistance, reaching from 
ground level to roof level, should be used to 
divide large buildings into two or more parts. 
Fire resistant doors located throughout a build- 
ing, or parts of a building, serve to produce fire- 
containing compartments, but the floors and 
their supporting structure must have a grade of 
fire resistance equal to or better than the expected 
fire load. From the point of view of fire pre- 
cautions, the greater the division, and the smaller 
the resulting parts or compartments of the 
building, the better. 


AIR CONDITIONING NEEDS CARE 


The practice of fully air-conditioning buildings 
is generally to be encouraged, and all the signs 
are that it is a practice that is increasing. It 
tends to keep the staff healthier and absenteeism 
down. In factories, it can also make for cleaner 
atmospheres and better production; significantly 
in some fields, such as the manufacture of 
transistors and the assembly of electronic equip- 
ment. But care must be taken to ensure that 
when the air-conditioning equipment is installed 
the controlled air movements are such that, in 
the event of a fire, smoke is not drawn into the 
corridors, staircases or other escape routes. 
Loss of life as a result of fires in buildings is 
rarely due to burning; suffocation, due to carbon 
monoxide in the smoke, is the much more 
common cause. Vents that will dispel smoke are 
essential. 

The last two years have seen extremely high fire 
losses in the United Kingdom. Against an 
annual average of £24 million the figure for losses 
rose sharply to £44 million in 1959 and the total 
for 19€0 will not be far short of £40 millions. 
With this background, too much publicity cannot 
be given to papers and other publications that 
discuss fire precautions and fire protection in 
buildings. Early in January, Mr. F. W. Delve, 
C.B.E., the chief officer of the London Fire 
Brigade, gave a paper entitled ‘‘ Fire Precautions 
in Buildings ” to the Royal Institution of Char- 
tered Surveyors in London; and later in the 
month another in the Department of Scientifie 
and Industrial Research’s Factory Building 
Studies was published, No. 9, Fire Protection in 
Factory Buildings, by G. J. Langdon-Thomas 
(available from HM Stationery Office, price 
3s 6d). 

Specific requirements for the fire resistance of 
fire division walls are laid down in local byelaws. 
In general, additional walls introduced for fire 
separation should all have the same grade of 
fire resistance (at least two hours) and the 
structural framing carrying these walls should be 
of the same grade. This applies also to the floors 
and there is a good case for providing floors with 
a minimum of two hours resistance when they 


separate particularly vulnerable areas. For 
many , buildings, the structural requirements 
ensure a floor thick enough to attain this resist- 
ance. 

Walls should be of non-combustible materials 
throughout, and at the top should form a “ fire- 
tight ’’ joint with the underside of the roof. If 
the roof covering is combustible, the walls should 
be taken 18 in above the roof to reduce the risk 
of lateral fire spread. Floors that form a fire 
separator between compartments should also be 
of non-combustible materials and should be so 
constructed that there are no concealed spaces, 
such as ducting, through which fire may spread 
from one part to another of the building. 


FIRE DOORS 


Byelaws do not call for a minimum fire resist- 
ance in the roof of a building. They do, how- 
ever, specify types of roof coverings that may be 
used. Reinforced concrete can afford adequate 
fire resistance, but steel and other metals present 
difficulties because of their liability to collapse 
at high temperatures. Timber trusses of suffici- 
ent section offer sufficient resistance but this 
must be balanced against their combustibility. 
It is part of the Thermal Insulation (Industrial 
Buildings) Act that the linings required for the 
necessary insulation shall also be satisfactory in 
surface-spread-of-flame tests and have a low 
combustibility. 

Internal linings to walls and partitions do not 
have to satisfy any byelaws, but it seems appro- 
priate that they should have at least the same 
resistance to flame spread as the adjacent roofs. 
In corridors and other escape routes the linings 
should be non-combustible. 

The success of fire containment depends on the 
protection of all openings in the division walls 
and compartment floors. Byelaws generally 
only call for the fire-check doors having a fire 
resistance of half the walls but it should be noted 
that insurance companies may require more than 
this. To develop its full resistance the door 
must close against a wide rebate and, for large 
openings, suitable for fork-lift trucks, this may 
only be possible in the form of steel shutters, 
ideally controlled by a fusible link. It is common 
experience, however, that fire doors fail because 
of one or more of the following faults. The 
doors may fit into a good rebate yet there be a 
considerable gap at floor level. Double doors 
may not have adequate overlap at the meeting 
edge or, if they do, lack a mechanism that 
ensures closure in the correct sequence. Self- 
closing fixtures frequently fail to work if the 
door has been opencd more than 90°. Fire- 
resisting glazing may have been replaced by thin 
window glass. And, finally, the fire door may 
be fixed open for general convenience, thereby 
utterly defeating its purpose. 


SAFETY ROUTES 


Safety of the individual is the prime require- 
ment of all fire precautions. The layout of the 
building must provide sufficient exits, including 
alternative routes. Besides being lined with 
non-combustible materials, the routes should be 
as short as possible, straight and unimpeded 
(staircases especially should comprise straight 
flights between landings). They should also be 
well ventilated. Doors (apart from sliding doors) 
must open in the direction of escape. Provision 
should be made to emit smoke but simultaneously 
there must be barriers to ‘the spread of the fire. 
Having provided the escape routes, they must 
be maintained and safeguarded against obstruc- 
tion. There must be a system of warning installed 
and there must be a prearranged plan for the 
escape of personnel in the event of a fire; means 
should also be available for checking that all 
persons are clear from the building. 

Much of the foregoing applies only if a fire 
has got a firm hold of the building. It is, 
however, desirable to prevent a fire from becom- 


ing established and it is a specific requirement of 
the 1959 Factories Act that every factory shoulg 
be equipped for active fire fighting. Water ang 
sand buckets, stirrup pumps, extinguishers ang 
small bore hoses can all be deployed by detaileg 
personnel to cope with a small outbreak. Thege 
provisions can be extended by the maintenange 
of a part or full-time private fire brigade with 
staff properly trained to assist the local brigade, 
The building may also be fitted with water spray 
and drencher systems, but it must be pointed out 
that considerable effort is required to keep them 
in good order and to see that their operating 
mechanisms, specially where they depend op 
hot air currents, do not become fouled or made 
unworkable by furniture or other installations, 
particularly when machinery layouts are changed, 


ACCESS FOR APPLIANCES 


One of the primary needs for effective fire 
fighting is good access to the building, and the 
fire brigades issue a printed form showing the 
minimum requirements. It is desirable that al] 
access ways for fire brigade appliances should be 
kept free from other traffic and obstructions, 
It is recommended that, in siting an enclosing 
wall or fence, a distance of between 15 and 20ft 
in front of a building should be kept clear; 
particular care must be taken to see that telegraph 
poles, lamp post and trees are not in a position 
that will hamper the movements of the fire 
fighters. For the full operation of some of the 
larger appliances, such as are required for the 
taller building, a road width of 40 ft is necessary, 
In order to ensure access for fire engines it may 
be necessary to restrict the use of a road to this 
single purpose, in which case there are three 
recognised types of lightly fixed barriers which 
can be quickly dismantled by the firemen, 
Before erecting such barriers agreement should 
be obtained from the local brigade. 

In addition to the principal access to the site 
from the road, there must also be adequate 
means of reaching all parts of the buildings. 
This may mean roadways between buildings and 
also some limitation on the extent of a building, 
for the normal maximum throw of water is 75 ft. 
The spacing of buildings within a site can also 
play an important part in reducing fire spread, 
Byelaws cover the minimum permitted space 
between adjacent properties (in respect of single- 
storey buildings) but do not apply to the spacing 
of buildings belonging to one owner. Neverthe- 
less, byelaws are a good guide to requirements 
in this latter case. The siting of hydrants is 4 
matter to be settled for each individual site. _ 

A new problem is being met in the high 
multi-storey buildings. In London, where a 
building exceeds 80 ft, dry or wet risers must be 
installed. A dry riser is simply a vertical pipe 
running the height of the building with an open 
inlet at ground level and easily reached outlets on 
every floor. In the event of a fire, the brigade 
connect the foot of the dry riser to a hydrant 
and their hoses to the outlets at each floor level. 
When the building exceeds the height at which 
the fire brigade can depend on an adequate 
supply of water at a good pressure, 200 ft in 
London, a wet riser must be installed. The 
system is similar to the dry riser, but is perman- 
ently connected to a reliable supply, duplicated, 
if possible, and autematic booster pumps fitted 
that will ensure sufficiency of water at all 
heights. 

Where lifts are available in a building, at least 
one should have a master control at ground level 
and be put at the disposal of the fire brigade in 
time of need. : 

Losses due to fire are disastrously high. Fire 
prevention and fire precautions are a specialists 
job. The fire brigades and the Joint Fire 
Research Organisation, at Boreham Woods, 
Hertfordshire, can and will give advice for 
existing buildings and, more to the point, 
buildings that are still in the planning stage. 
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Mining Techniques in the Mont Blanc 


from the area of friable rock to find, with relief, 


The second week of January, 1961, marked the 
second anniversary of the start of work on the 
Mont Blanc tunnel. In that period, the Italians 
have advanced 8,250 ft (2,515 metres) into the 
mountain. 

During these two years many difficulties have 
hindered the work on the Italian side. After 
the contractors had advanced 1,207 ft (368 m) 
into the mountain, water poured into the tunnel 
from the working face and flooded the work. 

At 1,644 ft (501 m) the nature of the rock 
unexpectedly worsened and a fall of many 
hundreds of tons from the roof smashed the 
four-decked drilling platform. At this point the 
extremely friable nature of the rock proved so 
dangerous that the advance had to be reduced 
from full section to the upper half section. 

At 2,625 ft (800m) the rock further deter- 
jorated and a second fall again halted work and 
forced the Italians to advance with a heavily 
timbered pilot tunnel which was subsequently 
enlarged by sections to complete the excavation 
of the upper half section of the tunnel. At this 
point the modern methods of tunnelling advance 
were forsaken in favour of the ancient methods 
of “clawing ’’ at the rock with picks and shovels 
between heavy reinforcements and supports. 

At 4,278 ft (1,304m) the Italians emerged 


the solid granite of Mont Blanc. The advance 
.was halted and, returning to the 2,625 ft point 
(800 m), the section of excavation was enlarged 
from the upper half to full section. Then, with 
the full section excavated up to the 4,278 ft 
point (1,304 m) the full advance was resumed. 

However, the advance had proceeded only a 
short distance before ‘rock bursts’? were 
encountered. This manifested itself in the form 
of sudden explosions followed by falls of rock. 
It was caused by the rapid decompression of the 
rock following driving of the tunnel (927-7 sq. ft) 
and aggravated by the pressure exerted by the 
overburden. One estimate of the compression 
is 3,550 lb per sq. in. 

These rock bursts began to occur when the 
tunnel had reached 4,593 ft (1,400 m). It was 
decided to adopt roof bolting, using 7 ft long 
expansion bolts to hold together the rock strata 
forming the tunnel roof. The roof has been so 
bad that the average use has been five bolts to 
every square metre. As the occurrence of the 
rock bursts increased in frequency, an additional 
safety measure was adopted—lengths of steel 
netting were bolted to the roof by the expansion 
bolts to trap any rock masses that would other- 
wise have fallen into the tunnel. 


Tunnel 


When the tunnel reached 6,890 ft (2,100 m) 
the danger of rock bursts had increased to such 
a degree that the Italians were obliged to try 
yet another method of advance. 

This system involved excavating a leading 
pilot tunnel having a section of only 161 sq ft 
in the main working face. Excavation of the 
remaining 753sqft of the full section was 
carried out simultaneously with the excavation 
of the pilot tunnel but following 33 ft behind. 
This method was adopted in an effort to reduce 
the rock stresses in the tunnel face. The pilot 
tunnel also served to explore the nature of the 
rock lying ahead as the tunnel advanced. 

Only the extreme flexibility of the drilling 
system has permitted these frequent changes in 
the method of advance. Using lightweight but 
powerful high speed drills mounted on pneu- 
matic pusher legs and each operated by one man, 
the miners work from a drilling platform. 

Meanwhile, behind the main face, work is 
proceeding with lining the interior of the tunnel 
with concrete. The roof and walls have already 
been fully lined to a distance of more than a 
mile from the Italian entrance. Outside the 
tunnel, work is continuing on widening the 
existing access road which will eventually carry 
all traffic using the tunnel. 





Working on the Sea Bed 


New equipment for working on the sea bed is 
at present being developed for the United 
States Office of Naval Research by the Uni- 
versities of Columbia and California. 

Similar to the military tank in that it has 
tracks, the underwater exploration machine is 
fitted with closed circuit television equipment and 
scientific instruments. Officially known as the 
Remote Underwater Manipulator the machine 
has been given the code name RUM. 

The closed television circuit camera mounted 
on RUM allows the operator on shore to 
observe the sea bed as the vehicle travels along. 
It also makes it possible for the machine to be 
steered around large obstructions by remote 
control. 

For working on the sea bed, the television 
equipment is used in conjunction with a long, 
jointed manipulator arm and hand. Using this 
hand it is expected to be possible to pick samples 
up from the sea bed and also to assemble equip- 


ment on the floor of the ocean far below the 
water surface. 

Control is exercised over the machine by 
signals fed through a coaxial cable which is 
wound around a drum on top of the vehicle. 
The closed circuit television equipment also 
uses this cable to relay pictures back to the 
shore. 

The speed of the machine is about 3 miles an 
hour when conditions are good. When traver- 
sing rougher ground RUM has the ability to 
climb gradients of 60 per cent and vertical 
obstacles 12 in high. 

Maximum operating depth of the underwater 
vehicle is 20,000 ft. It is anticipated that newer 
models now being designed will be constructed 
of aluminium alloys and will travel considerably 
faster at even greater depths. By their use a 
great amount of sea-bed work for engineering, 
scientific and military purposes becomes possible, 
as they can be carried by ship out into the ocean 





RUM emerging from the Pacific after a trial run. 
The manipulative gear is mounted at the rear. 


and then lowered to the sea bed to depths far 
deeper than a diver could survive. 





Chambal Project Tackled in Three Stages 


For over a decade the Chambal Valley Develop- 
ment Scheme has been regarded as the symbol 
of the hopes and aspirations of Rajasthan 
(Norih-West India) which lags far behind other 
States in power facilities. The inauguration of 
the Gandhi Sagar Dam and its power station 
and of the Kotah Barrage by Mr. Nehru on 
19 and 20 November last marked the beginning 
of the fulfilment.of the promise of prosperity. 

_ The Chambal project envisages the construc- 
tion of three dams with a powerhouse at each 
and a barrage across the Chambal river near 
Kotah, wit. canals on both sides for irrigation 
purposes. It will ultimately generate 232 MW 
at 60 per cent load factor and irrigate 1,400,000 
acres of land. 

This project is being executed in three stages. 
Stage I is expected to cost Rs 636 million 
(nearly £50 million), and consists of: (a) Gandhi 
Sagar Dam at the border of Madhya Pradesh 
and Rajasthan States. The dam is 204 ft high 
and 1,685 ft long at the top, creating a storage 
capacity of 6-85 million acre-ft; (b) a powerhouse 
at Gandhi Sagar Dam to accommodate five 
units of 23 MW each—four units being installed 
in the first stage; (c) transmission lines of 923 





miles in both the States; (d) the Kotah barrage; 
and (e) canals on both sides of the river. 

Shri V. V. David, Madhya Pradesh Minister 
in charge of the project, has claimed that Gandhi 
Sagar Dam was one of the cheapest in the 
world, despite the rise in cost of materials 
for its construction. The impouncing cost of 
water was only Rs20 (30s) per acre-ft, while in 
other projects in India and elsewhere it was 
Rs50 and above. 

Chambal is the only perennial river flowing 
through Rajasthan. During the monsoon 
months the maximum flood discharge at Kotah 
is 950,000 cusecs, the post-monsoon flow 
dwindling rapidly to 100 cusecs in summer. 
The impounding of the monsoon flood waters 
and their regulated use throughout the year for 
the generation of electricity and for providing 
perennial irrigation to 1,400,000 acres of land 
in Rajasthan and Madhya Pradesh is the basis 
of the entire plan. 

The Gandhi Sagar Dam is a straight gravity 
type structure of stone masonry in swikhi 
cement mortar. .A 15 ft wide road on top of 
the dam will provide all-weather communication 
between the two States. The dam will hold 


7 million acre-ft of water, the surface area of the 
lake being 255 square miles. The maximum 
length of the lake will be about 40 miles and 
its width 12 miles. 

Located 60 miles below the dam, the Kotah 
barrage, built hardly half a mile upstream of the 
town, is 1,970 ft long and 120 ft high. It consists 
of two parts: the masonry spillway on the left 
flank and the earthen dam, 600 ft long, on 
the original river bed, designed to deal with 
750,000 cusecs during the rainy season. 

The scope of power development in the valley 
is limited to the construction of two dams in 
addition to the Gandhi Sagar already com- 
pleted. Work on the Rana Pratap Sagar Dam, 
32 miles south of Kotah city, has already 
started. Preliminary work on the Kotah Dam, 
to be located 10 miles upstream from the barrage, 
has been completed and construction will start 
during the Third Plan period (1961-66). Both 
these dams and their power stations are expected 
to be completed during that period. The three 
power stations will be linked in a grid. Raja- 
sthan’s share in the total installed capacity of the 
power stations will be 149 MW, with a firm 
capacity of about 110 MW. 
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TRANSFER 
FEEDER 


Packaged Unit 


E*stnc presses can be converted to 
transfer feed models by the addition 
of a packaged feeder unit. 

The standard unit has a tool space of 
28in by 4in, which is equivalent to 
7 pitches of 4in or any similar com- 
bination; special units can be supplied 
to meet particular requirements. Opera- 
tion may be by pneumatic or hydraulic 
cylinders, or the feeder can be driven 
direct from the press by mechanical 
linkage. All movements are carried on 
ball bushes to give long life with low 
friction. Interlocking safety devices will 
stop the press in the event of failure. 

The arms carrying the transfer fingers 
are carried on ball bushes which allow 
both rotary and linear motion. These 
shafts have Rotax ball thread units at 
their outer ends with their nuts mounted 
in a cast aluminium crosshead which 
takes the drive from the cylinders or 
linkage. Between the arms at one end 
is a track block fitted with pawls that 
govern the motion of the arms. The 
following sequence is standard. The 


GEAR SHAVER 


Pitch Diameters 
up to 24 in 


ATEST addition to the range of Red 

Ring gear shaving machines now 

being made in this country is the model 
GCX-24. 

This machine is claimed to have advan- 
tages for the production of the heavier 
sizes of gear, particularly for the auto- 
motive industry. The makers state that 
all the advantages of the column type 
machine have been retained in the new 
tunnel design without in any way restrict- 
ing the method of vertical loading and 
unloading. 

The machine has a 72 in reciprocating 
table with a heavy cast column that 
straddles it. The table carries a power 
driven headstock and an adjustable tail- 
stock. The column houses the cutter 
head, vertical feed, and the transverse 
assembly and control panels. 

The shaving cycle includes running the 
work gear in tight mesh with the cutter 
while at the same time reciprocating the 
work across the cutter’s face. The 
cutter automatically feeds one increment 
into the work and the work gear rotation 


ENLARGER 


Negatives 
10 in by 8 in 


NEGATIvEs up to 10in by 8in can be 
processed in the Kamm enlarger. 

It is a robust unit designed for wall 
mounting using adjustable brackets. 
All moving parts are ball bearing 
mounted and are moved by heavy duty 
cables from two independent control 
handles in the front of the machine. The 
unit is fully counterbalanced. The head 
supports a 12in cold cathode lighting 
unit and a negative holder. Alterna- 
tively a condenser head can be supplied. 
There is a microswitch to prevent light 
spill when changing negatives. A quick- 
action lens mount enables movement 
round the optical axis. A swing filter is 
also provided. 

The tilting table measures 40 in by 
30in and is supported by a grid to 
maintain flatness. There is a’ positive 
zero locking position. The control unit 
permits a wide angular position of the 
control handles and there is ample knee 
room for the operator. The 8 in lens 
allows enlargements up to eight times 

nd reductions up to five. A range of 


initial forward movement of the cross- 
head produces an inwards radial move- 
ment of the arms sc that they carry the 
components forward by one pitch. 
At the end of the travel, keys override 
the pawls, so that during the return 
stroke the arms separate, leaving the 
components in position for the dies. 
The arms again override the pawls on 
completion of the return stroke so that 
they are ready for the next forward 
movement. When pneumatic cylinders 
are used they are fitted with dampers at 
the beginning and ends of their strokes 
to ensure smooth: pickup and release of 
components. Turner Brothers Limited, 
Galvanic Works, Birmingham 19. 


reverses at the end of each table stroke. 
After a selected number of strokes (both 
feed and idling) the cutter rises in rapid 
traverse to clear the work and the table is 
moved in rapid traverse back to the load- 
ing position. As the gear drives the 
cutters stresses are kepi low. Gears with 
pitch diameters from 3 in to 24in can 
be accommodated and up to 36} in 
between centres. Table stroke without 
crowning is 5 in each side of the centre. 
Precision Gear Machines and_ Tools 
Limited, Bodmin Road, Coventry. 


accessories is available. Colyer and 
Southey Limited, 17-18 Tooks Court, 
Cursitor Street, London, EC4. 





27 January 1961 ENGINEERING 


SPOT WELDING 
GUN 


Hand Operated 


UP TO 2,500 spots per hour can be 
welded by the S120 hand operated 
gun. 

The gun is normally capable of 
welding up to 2 by } in mild steel but a 
maximum of jin to lin has been 
obtained in production. On 14 swg mild 
steel the rate is up to 1,800 spots per 
hour and the higher figure quoted can 
be obtained with 18 swg and lighter 
gauges. Welds can also be made on 
non-ferrous materials, production work 
on 2 by 16 swg aluminium being possible 
with intermittent work on 2 by 14 swg. 
The manufacturers’ rating at 20 per cent 
duty cycle is 10 kVA; normal rating (to 
BS 3065) is 25 kVA for 50 per cent duty 
cycle. 

A wide range of water cooled arms is 
available, standard sizes having 8 in, 
12in, or 18in reach with 44in depth. 
The model illustrated has arms of 20 in 
with depth of 9in. A class H silicone 
insulated transformer is used with the 
secondary windings bolted to silver 
plated top and bottom barrels into which 


CLOSING 
MACHINE 


For Wire Rope 


AN IMPROVED closing machine is now 

on the market for the production of 
flattened strand wire rope. A longer 
article appears on page 172. 

It is claimed that the machine, which 
is of the tubular type, can take the place 
of the planetary type and will work at 
higher linear speeds. It is designed to 
close the rope at a lay suited to the 
helical forms of flattened rope strand. 
All the lead angles are as small as 
possible to minimise the risk of scoring 
or distortion. 

The machine has a single drum haul-off 
capstan with a positive hydraulic drive 
from the tubular section, making the 
speed infinitely variable. The control 
handwheel is situated close to the die 
box so that the rope lay can be increased 
or decreased as required while the 
machine is running. 

Sizes have been aeveloped for 24 and 
36in diameter bobbins. The tubular 
section is of articulated design with 
each bobbin separately supported; the 
reduction in weight allows speeds up to 


REPEATER SWITCH 


For 11 kV 
Fuse-Switches 


UTOMATIC restoration of overhead line 
supplies is provided by a new 
repeater unit. 

The type D repeater is designed for 
use with expulsion fuse-switches rated 
at 11kV 150 MVA. It gives coverage 
of transient faults—which are in the 
majority in overhead line work. 

The repeater unit is mounted on one 
of two adjacent type D fuse-switches, 
both of which are fitted with horn 
contacts. It consists of a self-aligning 
contact bar carried at the end of a spring 
actuated operating arm. This arm is 
held in the open position by a release 
catch and depends on the weight and 
force of the falling fuse carrier to make it 
close. The falling carrier strikes the 
catch and permits the contact bar to be 
thrust upwards to bridge the horn con- 
tacts of the two fuse switches, restoring 
the supply. If the fault has not cleared, 
the circuit will again be opened by the 
second fuse-switch and will not be re- 
closed. Johnson and Phillips Limited, 
Chariton, London, SE7. 


the arms are fitted. Arms are held by 
a single Allen screw. Tip pressure jg 
adjustable by a star wheel; pressures up 
to 600lb being obtainable with 8 in 
reach arms. 

The gun is suspended from a spring 
loaded counterbalance and can be 
mounted on a sling giving either a 
180° or 360° turning circle. It can also 
be mounted on a pedestal stand for 
small dimensional work. The stand is 
constructed of angle iron with sheet 
metal cladding; it has a built-in com- 
partment to take the timer unit and 
separate switching arrangements under 
pedal control. Portable Welders Limited, 
Castle Mills, Buckingham. 


400 rpm to be used. To give greater 
stability the single roller supports have 
been replaced by double pairs of under 
rollers. It is possible to run the machine 
at six independent tube speeds. All 
controls are grouped at a central point. 
Larmuth and Bulmer Limited, Unwin 
Street, Salford 6, Lancashire. 
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BATCH DRYING 
STOVE 


Truck Loading 


NEW RANGE Of batch drying stoves 
is available as single or battery 
installations. 

The stoves are designed to take tray- 
trucks which can be loaded at any point 
jn the factory and wheeled into the stove. 
To allow for available services, heating 
can be by steam, electricity, or gas. 
The hot air is circulated by large volume 
axial flow fans fitted inside the stove 
and designed to allow low air transfer 
velocities across the surface of the 
material being dried, avoiding carry- 
over into the ducting. The fans run in 
bearings mounted outside the heated 
zone and are arranged for speed varia- 
tion. The mounting plate of the motor 
is hinged to give a simple belt adjuster. 

Insulation is by glass wool about 1 in 
thick fitted inside the fabricated panels; 

ter thicknesses are available for 
higher temperature working. The per- 
centage of air recirculated can be varied 
to obtain the optimum conditions for 
each material. The doors are fitted 


THREAD WHIRLING 
MACHINE 


Small Production Runs 


e Jaggi MF 57 thread whirling 

machine now being imported into 
this country will cut precision right or 
left hand threads. 

The machine is intended for small 
production runs and uses tungsten car- 
bide tools. Skilled labour is not needed. 
The work is clamped in spring chucks or 
collets and may be supported by a tail- 
stock rest. The screw cutting operation 
is synchronised with the rotation of the 
work spindle and the longitudinal move- 
ment of the cutter head, the latter being 
controlled by a lead screw and change 
gears. 

Various speeds of the cutter head are 
possible by a set of interchangeable pul- 
leys, and an electronically controlled 
driving gear permits stepless variation 
of the speed of revolution of the work 
piece. Optical setting is used for the 
four cutting tools. Three sizes of 
adjustable tool holders cover the range 
from 0:8 to 2:4 in diameter; larger sizes 
should have individual holders. 

For external cutting the maximum 


AIR-COOLED 
COMPRESSOR 


350 Ib per sq. in 


ow added to the range of air com- 
pressors is the air-cooled model 
illustrated, the Hestair. 

It is a single stage machine designed 
for free air deliveries from 10 to 25 cu. ft 
per minute and pressures from 150 to 
350 ib per sq. in. One of the features 
claimed is the clean compact design, 
accessibility and ease of installation. 

Two sizes are made, one with 34 in 
bore and the other with 4 in bore. Apart 
from the cylinder barrels, all parts are 
interchangeable. On the smaller unit 
the piston is cast iron but on the larger 
it is of aluminium alloy. Lubrication is 
by splash and all bushes are lead bronze. 
A concentric suction and delivery plate 
valve (spring loaded) is employed and is 
located between the cylinder barrel and 
the head. Cooling is by a fan, belt 
driven from the crankshaft. A sheet 
metal shroud directs the air flow. Stan- 
dard fittings include an air inlet filter, 
telief valve and screw down unloader. 
Optional fittings include a pressure 








with.a single handle to speed operation. 
For. cétrective installations the stoves 
can be constructed without having any 
steel parts in contact with the drying 
gases by using a pressed asbestos 
compound not requiring any metal 
casing or painting. Scrubbing outlet 
ducts can be provided for use with 
materials that become dusty as they 
dry, and wet scrubbers for other types. 
The stoves can be supplied as single 
units to take one truck or as multiple 
units, others being added to form a bat- 
tery. Applications include drying chem- 
icals, pottery, fabrics or cotton hanks. 
Chemical Equipment Engineering Limited, 
Macclesfield, Cheshire. 





work diameter is 2-4 in without special 
tool holders, and maximum length for 
components up to 1 in diameter is 3 in; 
over 1 in diameter this is reduced to 1 in. 
For internal screw cutting the maximum 
diameter is 3-4in with the maximum 
outside diameter of the workpiece 5-2 in. 
Multi-pitch and multi-start threads may 
be cut. A wide variety of accessories is 
available both for standard and special 
applications. Vaughan Associates Limited, 
4 Queen Street, London, W1. 





gauge and a hand/automatic unloader. 
Hamworthy Engineering Limited, Poole, 
Dorset. 
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OIL-FREE 
VACUUM PUMP 


Two Stage 


A RECENT Alcosa product is a two 
stage vacuum pump driven by an 
electric motor. 

The new pump, pattern HSP OB, is 
designed for continuous operation at a 
vacuum of 284 in of mercury when used 
for pumping air and certain other dry 
gases. It consists of an electric motor 
rated at 4 hp placed centrally with the 
two pumps mounted on_ extension 
shafts at either end. The pumps are the 
rotary sliding blade type and each is 
rated at 2:6cu ft per minute displace- 
ment when the motor is running at its 
normal speed of 1,440 rpm. The two 
pumps are coupled to run in series to 
obtain the rated vacuum. 

It is claimed that the carbon blades of 
the pumps running in honed cylinder 
bores ensure long life, and the fitting of 
sealed ball bearings to the motor 
eliminates all usual operational main- 
tenance requirements. Seals on the shaft 
prevent leakage from the pumps. The 
running is quiet and the provision of an 
exhaust silencer makes the unit very 


BATCHING PLANT 


Low Overall 
Height 


SmpPte erection and low level working 
are two features of a new Mix- 
concrete batching plant. 

The units can be supplied as either 
a batching plant for feeding truck 
mixers or incorporating a mixer for use 
with agitators. The basic components 
are a weigh hopper which is at ground 
level, small storage bins supported above 
the hopper, a cement silo which stands 
at one side and a conveyor which 
carries the weighed batch up to a dis- 
charge unit. The whole plant stands 
on a level base. 

Sand and aggregate are fed by gravity 
into the weigh hopper from the bins, and 
cement from the silo by means of an air 
slide which gives extremely accurate 
control. The cement is weighed into a 
separate compartment to prevent any 
mixing with water. All controls are 
placed directly in front of the 23 in 
diameter weigh dial. The weighed batch 
is discharged to the conveyor, sand and 
aggregate being controlled by clam shell 
doors and cement by a rotary valve. 


DRILLING 
RIG 


Three Working Methods 


AVAILABLE in this country are the 
Gardner-Denver Air Trac drilling 
machines as shown in the illustration. 

The Air Trac employs the PR-123J 
rock drill with independent rotation. 
This provides a choice of three methods 
of operation, namely: rotation without 
impact; impact without rotation; and 
impact with rotation. Reverse rotation 
facilitates uncoupling rods. 

The piston hammer and the rotation 
motor are operated as independent units 
which allows a better control of the drill 
in extremely hard or soft rock by varying 
both the rotation and the percussion; 
light impact and fast rotation for soft 
ground and heavier percussion and 
slower rotation for hard ground. There 
is claimed to be no rotational load or 
drag in the piston hammer so that 
drilling efficiency is maintained irrespec- 
tive of depth of hole. In a recent test 
using Wimet 4 in diameter bits, holes up 
to 100 ft were drilled in limestone at 
rates of 65 ft per hour. Wickman 
Limited, Banner Lane, Coventry. 





New Plant and Equipment 





silent during normal operation, extending 
the range of possible applications to 
those where silence is a major require- 
ment. It is also claimed that the running 
is free from vibration, and that the 
construction is of lightweight. 

The overall length of the unit is 
153 in when fitted with a three phase 
motor, increasing to 164in when a 
single phase motor is required. The 
height of the whole machine is 7}in 
and the overall width is 8in. Fixing 
centres of the bolt holes in the motor 
base plate are 3in by 4fin. William 
Allday and Company Limited, Alcosa 
Works, Stourport-on-Severn, Worcester- 
shire. 





They are fed in the form of a sandwich 
so that they are partially mixed when 
reaching the truck mixer. Alternatively, 
if a mixer is incorporated, the materials 
can be fed to it and so to the agitator 
or a bypass chute as before. Service 
Engineering Company (Northampton) 
Limited, Weedon Road, Northampton. 
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Selling Commercial 


The International Commercial 
Vehicle Exhibition opens next 
week in Amsterdam. It will 
provide some indication of the 
conflicting technical regula- 
tions that currently bedevil 
the European market. 


PS aggaone teports from British commercial vehicle 
makers are of exports continuing to rise 
in spite of growing competition overseas. On 
the Continent, particularly in France, the 
position is not nearly so promising. How is the 
commercial vehicle industry organised in the 
European Economic Community and what are 
its problems? The opening next Thursday of 
the International Commercial Vehicle Exhibition 
in Amsterdam will interest British manufacturers 
and focus attention on the European commercial 
vehicle situation. 

The main EEC producers are all in Germany, 
France and Italy, and their production figures 
are quoted in Table 1. But there are one or two 
manufacturers, notably DAF of Holland, in the 
Benelux countries. In 1959 the grand totals 
were Germany 215,142, France 155,177 and 
Italy 30,110. These compare with Britain’s 
output of 370,484 commercial vehicles in 1959. 
In each case the biggest producers of passenger 
cars are also at the top of the commercial 
vehicle list. In some cases, notably Volkswagen, 
the output consists of light trucks, utilities and 
buses. In others, such as Renault and Fiat, 
it also includes heavy lorries. 


TABLE 1:—Commercial Vehicle Production (1959) 





Germany 

Total Production .. 215,142 
Volkswagen 65,860 
Daimler-Benz 


Borgward 
ida 


France 
Total Production 


Citroén 

Peugeot 

Renault 
Berliet 
Simca 
Simca-Unic 
Hotchkiss 
Panhard 
Saviem .. 


Italy 
Total Production 


Fiat 











In France the truck makers have recently been 
complaining about their particular problems 
in competing for trade in the six-nation Common 
Market. What are they? The commercial 
vehicle industry in France is divided into two 
main groups. The first consists of the “ big 
four’? car makers, the second of the indepen- 
dents. The “ big four” between them turn out 
91 per cent of French commercial vehicles. The 
break-down is: Citroen-Panhard 48-5 per cent, 
Peugeot 15-5 per cent, Renault-Saviem 21 per 
cent and Simca-Unic 6 per cent. 

The fact that these four groups take such a 
preponderant share of the industry is due to 
the steady movement towards greater concen- 
tration that has been going on since the war. 
In 1955 Renault, Latil, and Somua formed a 
company to reorganise and coordinate their 
production of vehicles of 5 tons or over, and of 
buses. This new concern, the Saviem LRS, is 
now a subsidiary of Renault. Last year another 
famous French firm Chausson made a tech- 
nical and commercial agreement with Renault. 

Simca’s heavy vehicle production is the result 
of its merger with Unic in 1958, followed in 
1959 by the merging of Saurer and Unic. 


Vehicles 


——., 


in Europe 


By Richard Bailey 


When production is classified according to 
tonnage a number of new names appear on the 
list of makers. Taking heavy lorries (20 tons 
and over) buses and articulated veh‘cles, the top 
producer is Saviem, with 249 vehicles a year. 
Next come Berliet with 127, Willéme with 104 
and Bernard with 51. Berliet is the biggest 
producer in the 9 to 20 ton range, selling 
60 per cent of its output on the home market. 
Much of the remainder goes to the North African 
countries and the firm has developed a number of 
special vehicles for this market. A subsidiary— 
Ja Société Africaine des Automobiles Berliet— 
has now been established in Algiers. 

The other makers of heavy commercial vehicles, 
Bernard and Willéme, are on a smaller scale. 
They too have adopted a policy of specialisation. 
Bernard has its factories at Arcueil and Bagneux, 
while Willéme is at Nanterre. Both now con- 
centrate on vehicles of 10 tons and over. 

With the prospect of tariff reductions in the 
Common Market giving a vast home market of 
163 million people, the makers of commercial 
vehicles should be bowling along in top gear. 
They stand to benefit a great deal from the big 
increase in demand and the more rapid rate of 
industrial growth that freer trade will bring. 
But, in addition, the big new motorways running 
from the Rhine to the Mediterranean will mean a 
tremendous boost for road transport. Already 
many light engineering concerns send the whole 
of their output to market by road. Nevertheless 
the French producers are complaining bitterly. 

The main complaint concerns the relationship 
between the regulations concerning safety and 
speed and the size of the pay load needed to make 
the operation of a vehicle profitable. The 
problem comes down on the technical side to 
developing a vehicle capable of carrying a full 
load at a speed that will give the optimum 
number of ton-miles within adequate safety 
limits. The first complaint is that safety regula- 
tions for heavy lorries are far too strict for 
vehicles of the types now being made. 

This problem has two aspects. The first 
concerns performance of vehicles on the roads 
of France. The second relates to the different 
safety requirements in the other Common 
Market countries. So long as the French 
manufacturers were selling all their heavy lorries 
either in France or the French African territories 
the problem was a matter between them and the 
French authorities. When there are prospects 
of big exports to the rest of the Six a new set of 
considerations arise. 

A heavy vehicle must conform to the safety 
regulations in the country in which it is sold, 
so freer trade poses a manufacturing problem. 
The regulations are detailed in Table 2. In 
addition there is the commercial problem that a 


Berliet T100 Sahara 600 hp transporter ; total 
loaded weight 100 to 135 tons. 


vehicle will not be allowed to haul a load across 
a frontier if it does not meet the official require 
ments of the country it is entering. This could 
mean that vehicles already operating in France 
might not be able to run on the new European 
motorways. 

All told, therefore, it is clearly important that 
the regulations applying to heavy vehicles in the 
Common Market should be harmonised. So 
far there seems little chance of this happening, 

The big stumbling block so far is the maximum 
load permitted. French regulations allow lorries 
of 19 tons or 26 tons according to whether they 
have two or three axles. Buses of this size are 
also permitted. The only other countries in the 
Common Market with the same regulations are 
Belgium and Luxembourg. The Germans stipu- 
late 12 tons maximum on 4 wheels, 18 tons on 
6 wheels. The Dutch stipulate a maximum of 
10 tons per axle on motorways, with 8 tons only 
permitted elsewhere. 

The effect of all this is to keep the heaviest 
French lorries out of Holland, Germany and 
Italy. The lighter lorries of German and 
Italian make can, however, meet the French 
regulations without any modification. 

Another complaint now being made by the 
French is directed against the Italians who have 
recently introduced a new driving code which 
compels lorries to have right-hand drive. This 
requirement means that French makers now 
have to turn out a special version of their vehicles 
for the Italian market. British manufacturers 
who have been doing so for years to meet the 
strange desire of foreigners to drive on the right 
will be delighted to hear that, at least as far as 
the position of the steering wheel is concerned, 
Italian commercial vehicle makers are now 
coming round to the British point of view. 


TABLE 2:—Technical Regulations for Heavy Lorries in the European Common Market 





Regulations France 


Maximum height (in metres) .. 


Germany Traly 


Belgium Holland Luxembourg 


3-6 





Maximum width (in metres) .. 


(motor-ways 
only) 





Maximum length (in metres)— 
Lorries, 2 axles bi 
Buses, 2 axles. . 

Lorries, 3 axles 
Buses, 3 axles. . 


1 
1 
1 
1 





Maximum load per axle (metric tons)— 
1 axle is a ¥ * 


Double axle .. 


(motor-ways 
only 
16 





Maximum total weight (metric tons)— 
Lorries, 2 axles me 3 2g 
Buses, 2 axles. . 

Lorries, 3 axles 
Buses, 3 axles. . 
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Latin American Survey 


UCLEAR power is making a steady advance into 
N South America, in spite of the comparative 
abundance of fossil fuel. But the unevenness 
of the fossil-fuel distribution weighs heavily 

inst Brazil, who, although the largest country 
in this region, has been endowed with a very 
small proportion of the treasure. 


Brazil 
The case for the introduction of nuclear power 
in Brazil was given in a report “ The Mambucaba 
Power Project in the Central Southern Region of 
Brazil,” by O. A. D. Carneiro at the third Inter- 
American Symposium on the Peaceful Applica- 
tion of Nuclear Energy. The demand for elec- 
trical power rises annually by 6-7 per cent in 
Brazil, and at the present time the demand is 
about 35 per cent in excess of the supply, which 
nts a very severe limitation on necessary 
industrial expansion programmes. In 1958 the 
consumption of energy per capita in Brazil was 
240 kWh, which is one of the lowest in the world. 
To reach the estimated electrical capacity required 
in 1975—namely 19-7 million kW—an annual 
compound increase of 10 per cent is necessary, 
raising the annual per capita consumption to 


640 kWh 


Which Path for the New President? 


This preview shows that Brazil urgently needs 
additional electrical generating capacity, and 
although 80 per cent is now in the form of 
hydraulic power, the total potential is estimated 
at only 27 million kW. Conventional thermal 
power stations are found to be uneconomical for 
the majority of cases partly because of the severe 
fuel shortage. 

The lack of electric power is so limiting 
expansion that the cost of generation is not 
critical, and it is at this point that atomic power 
can perhaps start bridging the gap, expecially 
with the anticipated reduction in nuclear genera- 
tion costs in the next 15 to 20 years. Brazil has 
shown keen interest in beginning a nuclear power 
programme, but the inauguration of the new 
president, Janio Quadros, on 30 January may 
alter the country’s attitude. Expenditure under 
his predecessor, is said to have been high, and 
an economy drive may prove necessary. As a 
result, the prospective nuclear programme may 
have to be stalled. 


Nuclear Planning 


In outlining a nuclear programme for Brazil 
it is necessary to make certain assumptions. 
Firstly it is evident that ‘* the means of payments 
abroad, internal loanable funds, and adminis- 
trative, managerial, technical and professional 
personnel will remain scarce for the next 10 to 
15 years.”” Secondly it will be necessary in areas 
where there is no hydroelectric power potential, 
and electricity is urgently required, to build 
conventional thermal stations initially, since they 
can be completed quickly. With these two con- 
ditions in mind, and the understanding that where 
there are no other energy resources and avail- 
ability of electric power is more important than 
the market price, then it is reasonable to con- 
sider nuclear power. In particular it might be 
worthwhile to start planning a nuclear plant of 
150 to 200 MW capacity as part of a scheme 
interconnecting the large consumer markets in 
the central-southern region of the country. At 
a later stage the installation of one or more 10 to 
100 MW stations would be feasible in certain 
isolated consumer markets and possibly small 
ones in the interior regions where thermal units 
are used today. The central southern region is 
by far the largest consumer of electric power, 
taking 77-8 per cent of the total in 1958, and it 
Is also the most economically advanced area of 
the country. There are large hydroelectric 
schemes in hand in this area, but they are not 
sufficient to meet the rising demand. 





Mambucaba Project 


The purpose of the Mambucaba project is 
twofold—to provide power in the southern region 
and to ascertain the preparedness and capability 
of Brazilian industry to participate in a large 
nuclear power project. The area possesses an 
interlinked distribution system, so that a nuclear 
plant could be operated on base load and hence 
more economically. The region has some 
industrial development and there are known 
deposits of nuclear materials. The site is mid- 
way between the load centres of Rio de Janeiro 
and Sao Paulo with low population density (see 
Fig. 1). A site survey is being made and since 
the original choice up the river was affected by 
the dry season, a new site is being surveyed at the 
river mouth where there will be a plentiful supply 
of sea water. 


Invitation for Tenders ? 


Kennedy and Donkin have been selected by 
the Brazilian Nuclear Energy Commission to 


formed of 10 plain plates equally separated in the 
conventional sandwich fashion. The control 
sheets are made of boral, and slide inside an 
aluminium container attached to the aluminium 
frame dividing the core into three. This 
arrangement offers a greater sheet efficiency and 
gives a smaller neutron flux in the central region. 
Important additions have been made to the 
original instrumentation requirements: a thermo- 
couple chain is to be fitted to the bottom of the 
supporting grid to give the temperature of each 
fuel element; a thermal power computer will be 
used to indicate the temperature rise in the core 
and the coolant flow in order to calculate the 
thermal output and integrated power; and 
boron thermopiles will also be installed in the 
reactor core to detect the neutrons and to 
measure the mean thermal flux. 


Diffuser Ring 


The highly purified water of the pool is drawn 
under the grid at a rate of approximately 15,000 
litres per minute into the heat exchanger where it 
transfers the heat into the secondary cooling 
system before being reinjected into the pool 
through the diffuser ring. The ring impels the 
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11 | Baixo Rio Grande (3 Plants) 1,100 
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413} Sete Quedas Falls 5,000 

14| Paranapanema Region 700 

15} Alto Iguassu-Coast System 1,000 

16| Alto Tiete-Cubatao System 1,200 

17| Barra Do Pirai-Lages System | 1,000 

18} Baixi Paraiba 400 

19| Caraguatatuba Plant 300 

20} Other Improvements 380 

Total | 20,100 
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Fig. 1 Positions of the hydroelectric plants and the demand concentration in Brazil. The position of 
the proposed Nuclear Power Project at Mambucaba is well sited for the region most in need of power. 


draft the invitation to tender and to assist during 
the tendering period and the period of selection. 
If the new government is in agreement with the 
project it is hoped that tenders will be invited 
at an international level during the summer for a 
200 MW(e) single-reactor station. Construction 
would then begin early next year with a view to 
producing power in 1966. 


Venezuela 


Detailed information regarding a swimming- 
pool reactor being built in Venezuela has been 
published in a report compiled on behalf of the 
Instituto Venezolano de Investigaciones Cienti- 
ficas. The Venezuelan Reactor No. 1 (RV-1) 
employs light water as coolant and moderator 
and 20 per cent enriched uranium fuel. It is 
designed to work at a maximum operating power 
of 3 kW(t) and will be used for experimental 
purposes. The reactor is contained in a central 
cylinder 25m in diameter and 30m _ high, 
hermetically sealed. There are similar reactors 
of this type being constructed in the Philippines, 
Rhode Island, Spain (La Junta) and Taiwan. 


Greater Control of Sheet Efficiency 


The core is supported on a grid containing 
59 positions for fuel elements, reflecting graphite 
elements, lattices for irradiation, neutron sources 
and control elements. The fuel elements are 


water to the bottom of the pool, thus avoiding 
the contaminated water charged with nitrogen 16 
at the upper part of the tank. The air in close 
contact with the surface of the water is con- 
tinuously drawn off and taken to the discharge 
chimney. 


Experimental Facilities 


There are numerous experimental facilities and 
diametrically opposed thermal columns. The 
maximum flux is 3-4 x 10'* neutrons per sq. cm 
per second. A comprehensive criticality and 
evaluation programme has been planned which 
should be completed by mid 1961. 


Prospects in the Northern Zone of Chile 


Some-90 per cent of Chile’s electrical power 
comes from hydraulic sources. The central zone 
houses 6-5 of the total 7 million inhabitants and 
has an ample supply of electricity distributed 
by a totally interconnected system which holds 
good prospects for development. 

The southern zone is undeveloped and a total 
of 14 MW is supplied by diesel sets which are 
sufficient for load needs. Hydroelectric sources 
are available. The northern zone having 370,000 
inhabitants has great economic importance since 
its ore deposits of copper, saltpetre and other 
minerals are a great source of foreign exchange 
and also the principal sources of national 






income. Owing to the lack of water in this 
region, hydroelectric power can not be expanded, 
and in most cases the electricity is generated by 
thermal means. This area lends itself to the 
development of nuclear power more readily than 
the central or southern zones. Installations of 
5 to 10 MW have been suggested for coastal 
town consumption and 30 to 100 MW sets for 
an interconnected system linked with the mines, 
In a report by E. Friedmann M. of Empesa 
Nacional de Electricidad SA on the “ Use of 
Nuclear Energy in the North Zone of Chile” it 
is shown that the cost of nuclear generation is 
more economical than that by petrol or diesel 
chiefly owing to the high transport costs of the 
liquid fuel. But the economic position of Chile 
indicates that she will have a reactor only with 
considerable foreign assistance. 


Puerto Rico 
Smaller countries need financial backing from 
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Fig. 2. Details of the boiler assembly and fuel 
element for the Bonus reactor in Puerto Rico. 


a larger country, which in the case of Puerto 
Rico has been the United States. Puerto Rico 
has 18 hydroelectric stations, three steam and 
one gas-turbine plant, in all producing about 
400 MW. Another 100 MW steam plant is 
being constructed. The island has neither oil 
nor coal, so nuclear power is a promising con- 
tender, and in 1956 the Puerto Rico authorities 
requested the advice of the United States Atomic 
Energy Commission. The outcome in 1958 was 
a decision to build a boiling-water reactor with 
a nuclear superheater, called Bonus (Atomic 
Review 6 Jan. ’60). It will have a gross output 
of 17-3 MWe), giving a gross efficiency of 
34-6 per cent. The core consists of two distinct 
zones: a forced-circulation boiling region pro- 
ducing saturated steam at 900 Ib per sq in, and 
534° F, and a peripheral four-pass steam-cooled 
region superheating the steam to 900° F. 


Boiler and Superheater Zones 


The central boiling zone has 64 fuel elements. 
Fig. 2 shows the boiler fuel assembly. Each 
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boiler fuel assembly is made up of 32 zircaloy 
tubes which contain uranium dioxide pellets. 
The superheating zone consists of four assem- 
blies, one on each side of the square central 
boiling zone. Each superheating assembly 
(see Fig. 3) consists of 32 fuel elements mech- 
anically arranged to yield eight independent 
paths for the steam. Each element is a stainless- 
steel clad uranium-oxide pellet rod enriched with 
3-5 per cent uranium 235. The fuel rod is 
surrounded by a stainless-steel tube to form the 
steam coolant annulus, and this in turn is 
surrounded by a stainless-steel pressure tube 
which forms the thermal insulating gap with 
respect to the coolant tube and water seal for 
the element. Control is by 17 boron stainless- 
steel control rods. The water enters the reactor 
slightly subcooled after passing through the boiler 
assembly; the steam-water mixture emerging at 
the top of the reactor is gravity separated; and 
the steam then passes on through the super- 
heater inlet pipes. The total flow of steam from 
the boiler region is 152,0001b per hour. The 
reactor is expected to run in December, 1962. 





Notes and News 


Idaho Explosion 

Following the recent explosion at the National 
Reactor Testing Station in Idaho, where three 
technicians operating the SL-1, 3 MWé(t) 
experimental reactor were killed, the United 
States Atomic Energy Commission has asked all 
reactor operators for current information on the 
performance of their reactor, their safety prac- 
tices and controls. This is taken as a precau- 
tionary measure and will provide a compre- 
hensive picture on certain aspects of reactor 
operation and maintenance. 

It is reported that there is no evidence of 
external damage to the reactor building and 
radioactive contamination has been almost 
entirely contained within the building. The 
radiation level on the reactor floor two days 
after the accident was approximately 1,000 
roentgens per hour; this high level made the 
task of removing the bodies very difficult. An 
investigation into the cause of the accident is 
being made and a full report of the findings will 
be published. The SL-1, formally known as 
ALPR, is a prototype of a small power reactor 
designed for transportation by the army; it was 
designed and operated initially by Argonne 
National Laboratory and achieved criticality 
on 11 August, 1958. In February, 1959, it was 
taken over by Combustion Engineering, Inc. 
for operation by the USAEC. 


Fission Products Released 


It has now been established that a nuclear 
excursion took place, since radiochemical activa- 
tion analysis of metallic objects recovered from 
the accident disclosed the presence of copper 64 
and gold 198, which show the presence of 
neutrons emitted during a chain reaction. The 
presence of gross fission product contamination 
on virtually all samples recovered from the 
reactor area has made the analysis for specific 
isotopes extremely difficult. Other fission pro- 
ducts established are: barium-lanthanum 140, 
zirconium-niobium 95, cesium 134 and 137; 
cerium 141 and 144, and iodine 131. In addition, 
isotopes of uranium (234, 235, 236, and 238) 
were identified; these may be presumed to come 
from the fuel in the reactor. Intensive efforts 
are being made to remotely look into the reactor 
room and reactor vessel, since it is necessary to 
establish whether there. are any chances of 
future criticality: an examination of the water 
level, the fuel and control rod conditions will 
help to provide this information. 


Recent Appointments 

Dr. Glenn Seaborg, Chancellor of California 
University, has been nominated by Mr. Kennedy 
as chairman of the United States Atomic Energy 
Commission. He is 48, and was awarded the 
Nobel Prize in 1951 for the discovery of pluton- 
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ium in 1940. Dr. Seaborg succeeds Mr. John A, 
McCone, who has headed the Commission Singe 
Admiral Lewis Strauss resigned in 1958, 

The Director General of the Internatj 
Atomic Energy Agency, Mr. Stirling Cole, has 
announced the appointment of Mr. D. R, 
as his Special Assistant. Since 1956, Mr. Toll 
has been a member of the Staff Council of the 
Joint Committee on Atomic Energy for the 
United States Congress. 

Mr. C. H. Weaver, vice-president in charge of 
atomic power for Westinghouse Electric Corporg, 
tion, has been elected president of the Atomic 
Industrial Forum, Inc., at the organisation's. 
annual conference in San Francisco. 3 

E. D. Needham has been named the director 
of material for Atomics International, a division 
of North American Aviation, Inc., su i 
K. B. Gay, who was appointed to a similar 
position with North American Space ang 
Information Systems Division. 
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Fig. 3 Details of a four-pass superheater 
assembly and fuel element in Bonus, showing the 
thermal insulating gap. 





Reactor Notes 


NS Savannah: It has been decided that it 
would be imprudent to operate the reactor of 
NS Savannah at more than 10 per cent (or 7 MW) 
of full power during the start up at Camden, 
since sufficient information will be obtained from 
tests at this level and it will reduce the possible 
hazards to a minimum. 

Conceptual Design: AMF Atomics of Connecti- 
cut, a division of the American Machine and 
Foundry Company, has been awarded the contract 
for the conceptual design and development of a 
prototype on-power refuelling machine to be 
used in connection with the pressure tube, heavy 
water moderated, natural uranium power reac 
tors. 

Canada India Reactor: A heavy water moder- 
ated light water cooled natural uranium reactor 
was opened on 16 January at Trombay. 
reactor, designed to produce 40 MWit), is @ 
gift to India by Canada under the Colombo 
Plan. Work began early in 1956. 
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Anglo-USA Agreement 
on Electronic Materials 


ICROCELL, whose electronics division 

M is near Camberley, Surrey, have 

concluded an agreement with the 

EMERSON AND CUMING Company, of 

Canton, Mass., USA. Microcell will be 

nsible for the marketing and dis- 
tribution in the United Kingdom of the 

American concern’s full range of plastics 

designed for the electronics industry. 

The agreement makes Microcell’s 
electronics division the sole agent in the 
UK for a company whose products are 
used widely by the United States elec- 
tronics equipment manufacturers. A 

t deal of Emerson and Cuming’s 
work in the United States is in research 
and development projects for Govern- 
ment agencies on plastic and ceramic 
materials with known and controlled 
parameters. 

Working at the heart of the United 
States space exploration efforts, Emer- 
son and Cuming have provided materials 
used in a succession of satellite projects. 

One of their products is the Ecco 
reflector. As a passive reflector of 
radar energy this has applications in 
targets for radar equipment, in airfield 
runway markers, in aerial gunnery drone 
targets, in improving aircraft echoes in 
flight and in passive beacons for radar 
investigation. 

Eccoshield, another E and C develop- 
ment, is a nuclear radiation shielding 
material, provided in sheet form or 
asacasting resin. The resins are loaded 
with lead so that they are highly resis- 
tant to radiation, particularly to gamma 
radiation. 

Mr. William Cuming, vice-president 
of the company and-its chief engineer, 
who shared in its formation in 1948, was 
recently in London. A company product 
of many applications about which he 
was particularly enthusiastic was a 
new dielectric material—Eccospheres. 
These are hollow glass microspheres 
which the eye sees as finely divided white 
sand and which a magnification of 
about x 150 shows up as transparent 
bubbles. With characteristics of light 
weight, low dielectric constant, low 
dissipation factor, high temperature 
stability and low thermal conductivity, 
they have applications in moulding 
compounds, heat barriers, foams, casting 
resins and lightweight ceramics. 

If acceptance of the E and C products 
goes ahead fast enough in Britain it is 
hoped that production may be begun 
over here in a year or two. 


ICI Calls for £34 million 
to Assist Expansion 


Still financing the greater part of its 
capital investment from its own savings, 
the IMPERIAL CHEMICAL INDUSTRIES 
company is to make a Rights issue to the 
Ordinary shareholders in order to raise 
£34 million of new capital to assist 
development plans of the next two or 
three years. 

Since 1944 ICI has spent about 
£535 million on new plants and build- 
ings, including extensions and altera- 
tions, on providing additional working 


and associated companies. £410 million 
of this amount came from the company’s 
internal sources, the balance being made 
up from cash issues of Ordinary Shares 
and Unsecured Loan Stocks. 

The total of capital investment, which 
at the end of 1959 stood at about £40 
million, had risen by the end of last year 
| to £51 million. The new Terylene plant 

in Northern Ireland, further expansion 

jt the Wilton works, the new poly- 
propylene plant and the Severnside 
development add up to a major pro- 
gramme of expanding ICI’s earning 
capacity and keeping the plants fully 
modernised. 

It looks as if ICI will avoid the full 





some sectors of industry but will prob- 
ably have a business year not marked 
by the full forward surge of 1960. 

ICI estimate their before-tax profits 
for 1960 at a provisional £88 million, 
against £73-1 million for 1959. This 
is a 20 per cent increase compared with 
the 50 per cent increase in profits which 
took place in the first half of the year. 





Competitive Times 
in Structural Steel 


Despite some recent improvement the 
profit levels in the work available to the 
constructional steelwork companies are 
low in relation to the special characteris- 
tics of the industry. 

A useful guide to constructional steel- 
work conditions is given by the annual 
report of REDPATH, BROWN and Com- 
pany, whose annual meeting was held 
earlier this month in Edinburgh. 

Much of the work secured was under- 
taken on negligible profit margins and 
on some contracts there have been 
losses. Sir Ellis Hunter, the Redpath 
Brown chairman, reports that in the 
later months of the financial year the 
order book position improved, output 
increased and ended two and a half per- 
cent above the low level of the year 
before. Orders received during the 
year were markedly increased over the 
previous year. 

Substantial tonnages were booked 
for the steel and motor manufacturing 














capital and on investments in subsidiary 





industries and other useful tonnages 
were ordered by companies in the 
aluminium, chemical and power generat- 
ing industries. Redpath Brown con- 
tinues to be closely associated with the 
electrification programme of British 
Railways. 

Among specific orders with the 
company are two for significant amounts 
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effects of the present dull conditions in | - 


FBI Development 
Team Visiting Nigeria 
The renewed concern over the trading 


losses of the United Kingdom that 
returned in the latter part of 1960 is now 





making itself felt in an upsurge of 






| was retained for 
reserves. 

On the prospects of future demand the 
company believe that as world standards 
of prosperity rise so the demand for 
flat steel products will steadily increase. 
They are not unaware of the existence 
of competitors but on the other hand 
they do not see why the uses of steel 
sheet should be confinad to its present 
applications. 

An important contribution to widen- 
ing the fields of its usefulness has been 
successive developments in a number of 
coatings, notably of zinc or plastics. 
The uses of galvanised or electrolytic 
zinc coated sheet are constantly expand- 
ing and capacity is having to be increased 
for the production of both galvanised 
and electrolytic coated sheet. Produc- 
tion facilities exist which will take care 
of an increase in demand for the 
plastic coated sheet, Stelvetite. 

From concentrating the greater part 
of its heavy capital spending upon the 
Shotton works, the company is now 
turning towards the future of its impor- 
tant SHELTON IRON AND STEEL sub- 


depreciation and 








export-directed activities, from  en- 
quiries through official channels to the 
activities of the new European Exports 
Council and visiting trade teams of 
British executives. 

Sir Norman Kipping, Director 
General of the Federation of British 
Industries (at the bottom of the steps in 
picture), is now leading a team of 
directors and senior management staff 
in a three-week visit to Nigeria cul- 
minating in attendance at a Nigerian 
Industrial Development Conference. 

The companies represented on the 
delegation are the English Sewing 
Cotton Company, Cadbury Brothers, 
Scottish Cables, John Holt and Com- 
pany (Liverpool), Lanarkshire Steel, 
Arthur Guinness, Son and Company, 
United Africa Company, Imperial 
Chemical Industries, Barclays Bank 
DCO, Bank of West Africa, Richard 
Costain, Dunlop Rubber, Wiggins, 
Teape and Leyland Motors. 


Diverse Future for 
Coated Steel Sheet 


The first three months of the current 
financial year show higher production 
and improved earnings than in the same 
quarter a year ago for the steel makers, 
JOHN SUMMERS AND Sons, of Hawarden 
Bridge, nezr Chester. 

Reporting, in his annual statement, 


sidiary, at Stoke-on-Trent. This com- 
pany has been reaching record results 
and has a full order book. 

But although the plant has been 
modified and well maintained, much of 
it is described by the John Summers 
chairman as being very old. Accord- 
ingly it has been decided to instal 
modern medium size section and 
universal mills. Pneumatic steel mak- 
ing and continuous casting are also to be 
introduced in place of the old open 
hearth furnaces and the cogging mill. 
There is enough room at the Stoke-on- 
Trent site for the new works to be built 
alongside the old without interruption 
of prodction. 


John Summers: Production of Primary Products 
5 tons 





Financial year Pig Steel 
ended in oke iron ingots 
1948. 308 257 689 
1949 303 262 719 
1950 297 262 761 
a 228 189 518 

(39 weeks) 
1952 320 252 623 
1953 .. 606 396 766 
(53 weeks) 
1954 706 563 951 
1955 714 661 1,068 
1956 1,078 855 1,209 
1957 1,142 987 1,293 
1958 987 851 1,359 
1959 783 821 1,348 
(53 weeks) 
1960 822 944 1,534 











A Warning from 








the effects of activity in the capital goods 
market and in other industries in main- 











of bridge work for the Thelwall Bridge 
and the new Forth Bridge. 

Sir Ellis Hunter has a word of dis- 
approval for the custom of issuing 
inquiries to a large number of structural 
engineers when a contract is to be 
placed. This places a heavy burden on 
the design departments involved. In 
order to secure sufficient contracts to 
keep the shops occupied the companies 
concerned have to quote for many of 
these contracts and the policy of issuing 
enquiries without what Sir Ellis Hunter 
calls adequate discrimination results in 
considerable increases in overhead 
charges, thus defeating the hope of the 
customer that the work is being done 
as economically as possible. 

Welcoming the sharp increase during 
the year of orders from the home 
market, the Redpath Brown chairman 
observes that it provides continuity of 
production and employment and reflects 
the success of the numerous improve- 
ments in the use of structural steel. 





taining the company’s order book, the 
John Summers chairman, Mr. Richard 
F. Summers, mentions that a large 
quantity of imported steel sheets still 
remain in stock at the plants of some 
consumers. This has a complicating 
effect in depressing demand along with 
the falling off in car sales and in house- 
hold appliances. 

In capital investment at their own 
plant, John Summers have spent about 
£74 million in the last thirteen years, 
deriving the high proportion of £54 
million of this from their own resources. 

Capital outlay last year accounted 
for £8,322,000 and another £7,253,000 





the Birfield Group 


The difficult conditions in certain sectors 
of the engineering industries are reflected 
by the statement with the BIRFIELD 
Group’s quarterly trading results (show- 
ing a handsome increase) that the level 
of sales and trading surplus reached in 
the quarter will not be maintained in the 
quarter to 31 January, 1961. 

The Birfield trading results for the 
quarter to 31 October, 1960, are given 
in the table below. 

These approximate figures were arrived 
at after deducting all trading outgoings 
and depreciation, but before allowing 
for taxation and reserve for the increased 
replacement cost of fixed assets. 





Sales: three months x 
Net trading surplus: 3 months 





To 31 October, To 31 October, 
1960 1959 
£7,096,000 £5,748,000 
£885,000 £439,000 
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Camping 
Gaz 
Stoves 


An unusual case of a simple, 
bright idea which has lied 
through early experimental de- 
signs to large-scale product- 
ion, and to a mass market in 
68 countries. 


ORLD-WIDE success of Camping Gaz portable 
butane stoves can be attributed to three 
dominant factors: (1) an original design which was 
fundamentally and technically sound; (2) an 
appreciation that simplicity was the cardinal 
characteristic of the stoves; and (3) a policy 
of preserving and developing that simplicity 
when there were temptations and opportunities 
to go in for complications. 

You light a Camping Gaz stove just as you light 
an ordinary domestic gas stove: turn the tap 
and put a match to the burner. The heat is 
instantaneous and can be controlled by means of 
the tap. There is no dirt or smell. 

This simplicity is in marked contrast to the 
mess and palaver of the long-established paraffin 
pressure stove, with its methylated-spirits pre- 
heating of the burner, the need for regular 
pumping to maintain the pressure, its fickleness, 
smell, danger when knocked over, and its 
general unsuitability for feminine hands. 

The fact that women prefer men to handle the 
paraffin type of stove may seem a small point— 
the sort of factor which is interesting but no 
more. Yet that factor has contributed in large 
measure to the rapid growth in sales and use of 
Camping Gaz. 

The growth of camping since the Second 
World War is recent and familiar history. From 
being almost exclusive to climbers, hikers, 
Boy Scouts, Girl Guides and other spartan types, 
it has become the annual solution to the holiday 
problem for thousands of families. Consider 
France, for example, where Camping Gaz 
originated. It is estimated that before 1950 
there were about 200,000 campers in France. 


Fig. 1 The Bleuet stove, smallest of the range, 
which uses a throw-away gas cartridge. 


In less than ten years the number grew to 
2,500,000, or, in relation to the camping equip- 
ment required, one million families, assuming 
an average of 24 persons per family. 

This increase, which is being paralleled in 
other European countries, has been fostered 
primarily by the major improvements in camping 
equipment—particularly in tents and these stoves. 

In describing the background of these develop- 
ments to ENGINEERING, the sales director of 
Camping Gaz, Mr. Harry Grunberg, said that 
women had come into the camping movement 
in large numbers only in recent years. During 
the Second World War men had become accus- 
tomed to living in the open. Many women, 
on the other hand, particularly in France, had 
been restricted in their travelling and general 
freedom of movement. 

Thus after the war the conditions were propiti- 
ous. The number of families with motor-cars 
increased, so they were more free to travel to 
camp sites. The “ bulge’ in the birth rate 
resulted in a situation where many families 
looked out for an inexpensive alternative to 
hotels and boarding houses for their holidays. 
With the greater freedom of travel offered by 
motor-cars, and by the increase in air travel, 
the idea spread of going south where the sun 
could usually be relied upon to shine during the 
summer. 

Thus if camping could be made attractive to 
mothers and wives, the way was open to family 
camping, which was much bigger business than 
the spartan camping of earlier years. 


Fig. 2 A corner of the gas burner production line. 


27 January 1961 ENGINEERING 





——, 


There were probably very few people, if 
who immediately after the war accurately fi 
the growth which has actually taken place, But 
it has taken place largely because of the equip. 
ment improvements. é: 

Three young French designers who had som 
inkling of the possibilities were MM. Colom 
Corlet, and Sillon. They liked camping th 
selves and they had the idea of developing, 
portable stove which would burn butane. They 
took a standard 13 kilogramme gas containg 
of the rechargeable type, cut it down to make 
it smaller and handier and fitted it with a burns 

One of the advantages of butane for thy 
purpose is that it does not require such a hij 
pressure to be liquefied as propane; thus { 
container can be lighter, and therefore gig 
cheaper. 

Their basic idea was successful and they 
into production. The workshop at Lyons 
in size and output. They were in danger 
being restiicted in rate of growth by a lack, 
ready capital, and a few years ago their busings 
was acquired by a Fiench heavy engineer 
firm, Forges d’Alais, Paris, though two of the 
three originators are st:ll in the business to this 
day. They were fortunate in that their home 
market, France, was perhaps the ideal European 
country in which to start op2rations, because the 
climate is comparatively kind to campers, there 
were already a large number of camping 
enthusiasts. 

HOME MARKET 


The appropriateness of the home market wag 
a particularly important factor in the case of 
this product because the business depended on 
an extensive network of agents to stock and 
supply the gas containers. Camping Gaz 
reckon that by 1959 they had secured 88 per 
cent of the home market for small gas containers, 
This growth, and the growth in other European 
countries, has required not only considerable 
capital but also faith in the potentialities of 
Camping Gaz. Forges d’Alais have supplied both. 

In the early years the containers were all of 
the rechargeable type, in which a ball valve is 
automatically opened when the burner is screwed 
into position. Three years ago expendable 
“‘ cartridges ’’ were introduced for the smaller 
sizes of stove. The cartridge fits into the 
permanent casing of the stove and is clamped 
firmly in it between the lower end of the burner 
(which is screwed into the top of the casing) 
and a plastic base which is locked into the 
bottom of the casing. Fig. 1 shows the smallest 
stove of the range—the Bleuet—which has a 
lightweight cartridge giving enough gas for about 
one hour’s burning. {n the next size, the Super 
Bleuet, there is the stove shown at the top 
right of Fig. 3; the blowlamp at the bottom 
right of the same illustration; ana the Lumogas C 
camp lantern shown in Fig. 4. 

Examples of the use of rechargeable containers 
are shown in Fig. 3 (bottom right); and Fig. 6, 
which shows the De Luxe Double Burner stove. 
The other large unit in Fig. 3 is the Confort 
stove, which is coupled to a gas container by 
a flexible tube with a regulator. 

The blowlamp was introduced originally for 
the benefit of the Alpine Club, for removing the 
wax from skis, though now it has much wider 
applications for small workshops and home use. 
To extend its usefulness, three special burners 
have been put on the market: a soldering unit 
with an integral bit; a paint stripper; and a 
fine jet burner. In the United Kingdom a new 
blowlamp is to be introduced which will consist 
of the blowlamp proper, connected to one of the 
larger gas containers by a length of tube. 

Two other recent UK developments are 4 
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Fig. 3 Mass-market products which started with a simple experimental design in France. 
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Fig. 5 
burners 


flame gun for burning weeds, and a gas poker 
which is useful where there is no supply of 
domestic gas. 

In the main works in Lyons (Figs. 2 and 5), 
the number now employed is about 400, but a 
substantial part of the manufacturing is let out 
to sub-contract. The gas filling plant at Lyons 
is claimed to be the largest in the world. Its 
output is 25,000 containers and cartridges per 
shift (two shifts per day are worked when 
required). The estimated output for 1961 is 
525,000 rechargeable containers and approx- 
imately 2,000,000 cartridges. 

The UK market is now well covered, through 
the Pneumatic Tent Company Limited, of 
Dorking, Surrey, who are the sole concessionaires 
in this country. There are over 1,300 stockists 
of Camping Gaz, including some of the dealers 
of Shell Mex and BP Gases Limited. 

The growth of camping in the UK is illustrated 
by the increase in membership of the Camping 
Club—from 10,000 in 1947 to over 54,000 today, 
of which the latest 10,000 only joined in the 
past year. There are, of course, many people 
who camp but are not members of the Club, 
and it is estimated that about 125,000 British 
campers went abroad last year in search of 
certain sun. The past year has also seen the 
formation of the Camping Trade Association of 
Great Britain, the members of which are the 
manufacturers, distributors and retailers con- 
nected with the trade. 

Though Camping Gaz International is now 
the public brand name of the stoves, the parent 
French company is Application des Gaz, of 
15 rue Chateaubriand, Paris 8e; and 11 rue 
Emile-Zola, Lyons, Rhone. During the past 
two years they have made arrangements for 
manufacture abroad under licence. In the UK, 
for example, the parts made include the gas 
poker and the carrying case for the De Luxe 
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Fig. 6 The twin-burner stove which uses one of 
the larger rechargeable gas containers. 


Fig. 4 (left) A lantern 
which uses one of the 
standard gas cartridges. 


(right) Testing 
in the Lyons 
factory. 


Super Bleuet. There are likely to be fairly 
strict limits, however, to the amount of manu- 
facturing under licence which is desirable, since 
the greatest economy in manufacture comes 
from mass production in France. 

The countries to which the stoves have been 
exported include China, Poland, Rumania, 
Bulgaria, and South America. Altogether trade 
has been done with 68 countries. The North 
American market would seem to have enormous 
potentialities, but for one reason or another the 
company have not yet made a full-scale attempt 
to enter it. The development of the European 
market is clearly occupying the full attention 
and energy of the French directors. Developing 
an adequate network of distributors and agents 
throughout Europe is a very considerable 
enterprise and is facilitated by the holding of 
an annual conference, at which the policy of the 
parent company is expounded and the problems 
which are arising in different countries are 
discussed. To ensure that motorists and others 
can quickly identify stockists of the containers 
and cartridges, a new trade mark of a geometric 
pattern, carrying the words “Camping Gaz 
International,” was recently designed in red, 
white and blue. 

Among the technical problems which had to 
be solved, in addition to the development of the 
range of burners, was the improvement of the 
containers. The early models proved to be 
insufficiently strong, but such defects were 
overcome by introducing a more robust design. 
The life of the rechargeable containers cannot 
be predicted accurately, but it could be as 
much as 25 years. The containers are serviced 
and inspected as necessary whenever they are 
returned for charging. 

The detail of the burner design, the exact 
dimensions and the tolerances permissible in 
manufacture are critical to the success of the 
stoves. 

Packing and transport also gave rise to 
complex problems, especially as the regulations 
governing the transport of gas containers are 
stringent and vary from one country to another. 


COMPETITION 


With such an obviously successful range of 
products, competition from other manufacturers 
was inevitable. In some countries, closely similar 
products have been introduced. However, few 
have gone in for the throw-away cartridge, and 
as the heavier rechargeabie container lacks the 
lightness and convenience of the cartridge, the 
opportunity open to these competitors is 
evidently not nearly as wide as it is for Camping 
Gaz. Some of the Continental competitors use 


propane, which is not so suitable for smajj 
portable stoves as butane. 

The point has already been made in this 
Product Profile that simplicity is the dominant 
characteristic of Camping Gaz stoves and 
equipment. Apart from the fundamental sim. 
plicity of the designs, a detail in the construction 
of the four brackets for supporting the kettle 
or pan illustrates very well the company’s policy 
in this respect. At one time these brackets were 
detachable, as in many of the older paraffin 
stoves. Now they are permanently fixed to the 
burner so that they cannot be lost, though each 
pivots inwards for packing. Fig. 3 shows the 
dome-shaped plastic cover which fits on top of 
the Super Bleuet (top right) when the brackets 
have thus been closed. 

In the United Kingdom, and possibly in some 
other European countries, there appears to be 
a demand for certain refinements or complica- 
tions which go beyond the French company’s 
programme. Thus, for example, a piece of 
equipment known as “‘ Charley’s Kitchen” was 
introduced. It is a kind of metal table witha 
wind shield, into which can be fitted either of 
the two larger sizes of gas container, using 
a single or double burner. It is equipped with 
telescopic legs so that it can be folded for 
transport. In that form it measures 29 in by 
18 in by 3 in. 

But even in the UK the main market is still 
for the basic range of products. It is estimated 
that in August next, at the height of the holiday 
season, about 20 container refills will be required 
every minute of every day. 


FUTURE 


Of all the products reviewed in these articles, 
it would be difficult to find one which is more 
assured of its continued success than Camping 
Gaz. The French company claim to have been 
the first in the world with these stoves. They aft 
still developing, technically as well as com 
mercially. With the name Application des Gaz, 
and with their considerable experience it 
meeting the phenomenal consumer demand for 
their products, they are clearly well placed to 
embark on products for industrial use. Such 
an expansion is almost certain in the future. 
The close working arrangements which they 
have established in every European country will 
then prove of inestimable advantage. 

Quite possibly the growth of Camping Ga? 
is symptomatic of a growth of wide significance: 
the expansion of all industries which supply 
what might loosely be called leisure products. 
Most of these future products—many of them 
unknown today—will be engineered products. 
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t-Tight Closure with 
srrotedi Disc Valve 


“ Flexiseat ’’ pivoted disc valve is to be 
under licence by Charles Winn and 
Limited of Birmingham, and marketed 

as the “ Winn-Flexiseat ” by their wholly owned 
the BW Valve Company Limited, 
140 Granville Street, Birmingham. 

Features of particular interest on the Flexiseat 
yalve are its adjustable “ rigid-flexible ” seating 
and the combination of both angular and axial 
movement of the disc in its closing action which 
gives a positive compressive seating over the 





Spot-tight closure is possible on this valve. 


entire periphery with the resulting spot-tight 
closure. 

4Only where there is absolute control of the 
seating ring is spot-tight closure possible, and on 
the Flexiseat valve this is done by the use of a 
separate ring of flexible material which is moulded 
round a strong metallic core. It is securely 
located in a deep annular groove in the body, 
where it is held captive by a screwed, adjustable 
retaining ring which exerts the necessary com- 
pression to position the seating surface accurately 
and controllably in relation to the disc. 

Also embodied in the design are the normal 
advantages of the butterfly type valve, which are 
that size and weight are considerably reduced, 
and distortion almost eliminated. Ease and 
smoothness of operation are ensured by equilib- 
rium of the opposing pressures on the two op- 
posite halves of the disc. 

Particularly adaptable to automatic operation, 
the manufacturers will also give close attention 
to methods of actuation by pneumatic, hydraulic 
and electric control, including automatic position- 
ing where required. 

With manufacture already started, it is 
expected that the initial range, in the 150 1b 
per sq. in class for water, gas, air and oil, will 
be available early this year, in sizes of 3 in to 
6in. Sizes up to 12in and eventually up to 
24in will follow. Extension of the pressure/ 
temperature range and the range of materials 
in which the valves are available will also 
follow. 


Postal Computing Service 
for Pipeline Design 


English Electric’s postal computing service has 
recently supplied the answer to its thousandth 
problem on the design of pipe systems. Design 
problems handled have included those concerning 
complicated systems of pipelines intended for 
carrying gases and liquids at high temperatures 
in such installations as refineries and chemical 
plants, heat exchangers and in all types of ship’s 
engines. 

In designing for piping systems, account has 
to be taken of stresses and distortions introduced 
by high temperatures and pressures. Pipe stress 
analysis consequently involves considerable labo- 
tious calculation. Because of the complexity 
of the calculations, approximations have to be 
introduced when working by hand, which of 
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course reduce the accuracy of the results, and the 
number of alternative systems which can be 
worked out has to be restricted. 

The repetition involved in flexibility calcula- 
tions, first for individual pipe sections and later 
for whole branches, makes the work ideally suited 
to the digital computer. More rigorous methods 
of analysis are possible, and stressing of compli- 
cated multi-anchor systems can be speedily and 
easily done. 

Savings are made by the computer user because 
even for very small pipe systems, the cost of 
analysis is usually much less than by hand 
calculation, the computer producing a more 
accurate, exhaustively-checked answer, more 
quickly. Further savings may accrue because in 
many cases improvement and economy in the 
design of complex systems is achieved. 

Those interested in using the English Electric 
Company’s facilities should apply to their 
Computing Service Bureau at either Kidsgrove, 
Staffs, or 28 Kingsway, London, WC2. 


Intermediate Frequency 
Miniature Transformers 


A new range of miniature pass-band inter- 
mediate frequency transformers has been intro- 
duced by the Wireless Telephone Company 
Limited, Hallamgate Works, Crookes Road, 
Sheffield 10—one of the Plessey Group of 
Companies. 

The transformers are intended for portable 
transistorised receivers with intermediate fre- 
quencies within the range 450 to 480 kce/s. 
Parallel mounting of the coils which gives stable 





Cores are mounted in expoxy resins. 


coupling and compact assembly is one of the 
chief features. The ferrite cup cores are potted 
in an epoxy resin to give good mechanical 
rigidity with resistance to vibration. Size of the 
can is 1# in by $in by } in high. 

In the first two stages, double tuned trans- 
formers are used, and in the third stage a single 
tuned unit is used. Intermediate frequency 
alignment is carried out by adjustable dust 
cores. These cores are mounted in an unusual 
way; in place of the normal threaded core, a 
plain core is bonded to a polystyrene screw, work- 
ing in a threaded hole in the coil former. This 
provides a robust adjusting screw for operation 
by conventional metal bladed screwdrivers and 
the design allows for the cores to be wax sealed 
after final trimming. 

The use of a colour coded indent to identify 
each transformer type should prove of interest 
to production engineers. The indent enables an 
operator to orient the transformer correctly 
when assembling a receiver chassis. 


Saving Design Time 
for Piping Systems 


To help chemical engineers reduce the time 
required in accurately sizing and designing 
process piping systems, a 160 page book has 
been published by an American engineering 
company. 

It is Pressure Drop for Flow of Fluids in Round 
Pipe and can be obtained at $7-50 from Mr. 
Leo Friend, the M.W. Kellogg Company, 711 
Third Avenue, New York 17. Consisting of 











detailed pressure drop charts, the book should 
help to relieve the tedium associated with line 
sizing for complex and extensive projects. 


Sub-Miniature Gyro 
Weighs only 6; oz 


Greatly improved damping, reduced power 
requirements and the elimination of an external 
choke are claimed for the first sub-miniature 
gyro made by the Instrument Division of Lear 
Incorporated, Santa Monica, California, USA. 

Damping is entirely dissociated from the 
volumetric compensator so that changes in 
density of the damping fluid with a given tem- 
perature does not affect damping performance. 
Damping is held from 0-5 to 0-9 times critical 
over a temperature range of —54° C to +84° C. 
Thus response time remains uniform over the 
environmental temperature range. A _ uni- 
formly low natural frequency oscillation of the 
gimbal over a wide temperature range assures 
fast gyro recovery even during rapid-sequence 
manoeuvring. 

Maximum power consumption for the series 
7061 Talisman, as it is called, is 14 watts total 
and reduced heating from this low power con- 
sumption helps to promote longer gyro life. 

The Talisman operates on 26V, 400 cycles and 
is available in either single, two or three phase 
versions. It is also obtainable with a motor 
rotation detector which is separate from the 
motor power leads and gyro signal leads. This 
feature allows for.checking the. gyro motor’s 
speed without interrupting power.to the gyro. 

Weight of the unit is given as 60z and 
is particularly suitable for missile applications. 


Steam Trap has Only 
One Moving Part 


Minimum trap maintenance with consequent 
reduction in labour costs is assured by the 
makers of a new steam trap because there is 
only one moving part—the valve—and because 
all internal trim is renewable in situ. 

Known as the MilTherMatic, the steam trap 
is an addition to the range of existing models 
made by Midland Industries Limited of Heath 
Town Works, Wolverhampton. 

Special emphasis has been laid on the trap’s 
ability to discharge condensate at steam tem- 
perature consistently, from no-load to maximum. 

There is ample straining capacity and a sludge 





Only one moving part—the valve. 


collection reservoir. No gaskets are used in the 
assembly, all surfaces being metal to metal. 
The valve is held on its seat by the conversion 
of the kinetic energy of flashing condensate into 
pressure energy. When this pressure is destroyed 
by the recondensation, the valve will open to 
discharge the condensate from the equipment. 
Internal trim is of high grade stainless steel. 
Manganese bronze bodies are available for 
pressures from 5 to 250lb per sq. in, or in 
stainless steel 5 to 400 lb per sq. in. Sizes are 
given as 4 in and } in BSPT or ANPT. 
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Factor of Safety Based on Probability 


By N. L. Svensson, M.Mech.E.(Melbourne) 
Senior Lecturer in Mechanical Engineering, University of Melbourne 


Functional failure of a com- 
ponent depends on the relat- 
ionship between applied load 
and component strength, both 
of which are subject to random 
variations. The cause and 
nature of the variations are 
discussed and their effect on 
the probability of failure con- 
sidered. 


{= factor of safety (or load factor) has been 
used by engineering designers to cover the 
unknown gap between the apparent strength of 
the materials used and the apparent load applied. 
The assessment of the factor of safety to be used 
in any particular circumstance has been largely a 
matter of experience and judgment. However 
engineering development is reaching the stage 
where either the proposed design is vastly 
different from previous experience or there is a 
demand for reducing weight and therefore cutting 
the design to the bone. Both of these develop- 
ments require that the selection of a suitable 
factor of safety should not be based on arbitrary 
decisions but should have some rational basis 
for their selection. One such powerful basis is 
the consideration of probability of failure. 

Rarely in engineering is it found that the 
applied load is constant. The magnitude of the 
load may be subject to variation and also the 
manner of its application (vibrations, surging, 
etc.). In addition, the strength of components 
are a variable quantity due to variations in 
inherent in manufacture and application. One 
of the consequences of such variation is that the 
designer cannot say with assurance that his design 
will never fail. All that can be claimed is that 
the probability of failure over a period of time 
is very small. It is then the responsibility of 
the designer to ensure that the probability of 
failure is sufficiently small. The selection of a 
desirable probability of failure can be considered 
as an economic problem if all the consequences 
of failure can be expressed in terms of cost of 
failure. This selection of an economical proba- 
bility of failure has been considered by Johnson. 

The purpose of this article is to consider the 
relationship between load, strength, factor of 
safety and probability of failure. From these 
relationships and the desirable probability of 
failure it is then possible to determine the appro- 
priate factor of safety to be used in design. The 
direct application of the results obtained will not 
always be possible due to the lack of published 
data of the type required, but the effect of some 
variables on the safety of a design can be gauged 
qualitatively. 

Several papers,” * * * have dealt with the 
determination of the factor of safety from proba- 
bility considerations taking into account only 
variations of magnitude of the load and of the 
strength of the material. In this article, however, 
variations in manner of load application, and 


Fig. 1 Relationship between P; and Cu,. 
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manufacture and application influences on the 
material strength will also be considered. In 
addition a design chart is presented which enables 
the factor of safety to be determined and also 
shows the influences of variability on the factor 
required. 

The factor of safety is defined as the ratio 
failure load 


design load 
load which will cause the failure under considera- 
tion (yielding, rupture, collapse, etc.). Two 
different factors of safety will be considered. 
The first is the ‘‘ design”? value which is the 
theoretical failure load 
nominal design load 
failure load and under working conditions 


where the failure load is the applied 


and the “* working ”’ value 


magnitude of load application 

Reference is made throughout the paper 
to the concepts of load and strength and to a 
*‘ system.”’ This approach is to be considered 
as quite general in that: 

(a) the system is the collection of components, 
(b) the load is the external load applied to this 
system or to the components, 

(c) the strength is the load carrying capacity of 
the system or components. (Note the strength 
is the same as the failure load.) 

Thus we may have the electrical grid system 
with power demand as load and generating 
capacity as strength. or a road network with 
traffic loads and carrying capacity as strength. 
Structures and machines are obvious examples. 
The language used tends to be that of the struc- 
tural engineer or the machine designer but most 
of the remarks apply also to more general 
systems. 


LOAD-STRENGTH RELATIONSHIP 


Failure of a component will occur whenever 
the applied load exceeds its strength. Since the 
load and strength exhibit variations defined by 
certain probability functions then the occurrence 
of failure will also be defined by a probability 
function. In order to determine this function 
it is necessary to consider the factors leading to 
variability in the load and strength and so predict 
their appropriate probability functions. 

Consider firstly the factors which influence 
the load applied to a given component. 

1. Design Value of Load Applied to System (L,). 
—This is the load which the system and its 
components are being designed to carry. The 
load magnitude may be considered as a random 
variable having both a mean value and a varia- 
tion defined by the standard deviation. Examples 
of such loads are traffic loads on bridges, load 
carried by aircraft, power demand in an electrical 
network. 

2. Manner of Load Application (/,).—The 
force associated with a load application depends 
on the manner of its application. Thus if the 
load is suddenly applied there is a transient 
force acting which is greater than the applied 
load, the magnitude of the excess depending on 
the shock associated with the loading. In the 
above examples this shock factor is due to the 
speed of traffic on the bridge, gust and man- 
oeuvring accelerations in the aircraft and 
switching transients in the power system. 

3. Share of Load Carried by Component (/;).— 
Each component carries some share of the applied 
load, the magnitude depending on the arrange- 
ment of components in the system. This sharing 
of the load may be variable, due to changes in 
the point of application of the load and of the 
response of other components in the system. 

The magnitude of the load actually applied, 
L, (working load), to a given component may 


then be expressed as the product of the factors 


Thus 
o=LAd, 

The strength of a component can generally be 
expressed as the product of some geometrical 
factor (G) which depends on the shape ang 
manner of loading and a unit strength factor 
which is a property of the material. 

For example, a simply supported Centrally 
loaded beam which fails when the maximum 
stress reaches the yield stress (o,) has a strength 


Z 
<u (=) o, where Z = section modulus, 


1 = span. 

The strength of an electrical insulator jg 

given by 

S= ty, 

where t = separation, v, = breakdown voltage 
gradient. In many cases the calculations are 
performed in order to determine the required 
value for this geometrical factor (section modulus, 
insulation thickness). Thus G may be considered 
as an invariable quantity although it does vary 
in practice and this variation will be allowed for, 

The factors which influence the strength of a 
component installed in the system are: 

1. Unit Strength of Material (S,).—The unit 
strength of materials exhibit a random variation 
about a mean value. The degree of variation 
depending on the degree of control exercised 
during production of the material. 

2. Production Influences (s,).—This factor 
refers to the production of the component from 
the above considered material. All production 
processes exert some influence on the effective 
strength of the material. Thus residual stresses 
may increase or reduce the effective strength 
(depending on sign of stress), and corrosion 
resistance may be reduced through damage to 
a protective coating. Another aspect of pro- 
duction is the accuracy of control over the 
geometry of the component. Thus dimensions 
of components will be variable and the depth of 
reinforcement in reinforced concrete structuresis 
likely to vary. The geometrical factor referred 
to before is in fact the mean value required and 
the factor considered here will allow for varia- 


Fig. 2 Determination of working value Fo, show. 

ing a particular example. Note the large effect 

of strength variability, Cs,, on the required factor 
of safety. 
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Fig. 3 Enlarged portion of Fig. 2. 


tions from this mean value. 

3, Operating Environment (s,).—If the strength 
of the material is determined under normal 
atmospheric conditions then some allowance 
must be made for use under other conditions 
such aS corrosive atmosphere or elevated 
temperatures. 

4, Desired Life (s,).—In general, the strength 
of acomponent will deteriorate over a period of 
time. This deterioration may be due to normal 
atmospheric corrosion, wear, fatigue or structural 
changes in the material. 

5, Geometrical Strength Reduction (s,;).—Stress 
concentrations often arise as a consequence of 
irregularities in the shape and size of a component. 
These lead to a reduction in strength since the 
component fails at a load less than the apparent 
load. The effect of these stress concentrations 
depends on both the nature of the discontinuity 
and onthe material. 

6. Accuracy of design analysis (s,).—In general 
the geometrical factor is based on a series of 
simplifying assumptions which will reduce the 
accuracy of the analysis. As aconsequence some 
allowance must be made for the errors involved. 

The strength of the installed component may 
then be expressed as 

GS, 
Ss, = —————_- 


So Sg Sq Sp Se 


From equations (1) and (2), the factors of safety 
defined previously may be written as 


(2) 


Gs... 
Fa = -= ~ (design value) (3) 
L, 
S, 
PF, = A (working value) 
whence : 
Fy = 1,1,4,4,3, 358. F, (4) 


where the bar indicates mean values. 

The margin of safety is defined as the difference 
between strength and load. The working margin 
of safety is thus 


My = So — Ly . 


PROBABILITY OF FAILURE 


In general each of the factors considered are 
random variables defined by some probability 
function. Thus the product of these factors is 
another probability function defined by another 
set of parameters. 

The usual parameters defining a probability 
function are the mean and standard deviation 
€g.L, and o,,. But when considering the product 
of such functions the most suitable parameters 


are the mean and coefficient of variation, 
defined as 


(5) 


Then the parameters defining the working load 
and working strength are 


L, =L,4), 


C* = c.’ + CG? + C5: (6) 
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G§, 
and s, = ee ws (7) 
Cy? = Cy,2 + Cs? +..+ Cy,? 


It is shown in books on statistical theory that 
the product of random independent variables 
approaches a log-normal distribution function 
as the number of terms increases, even for func- 
tions of arbitrary distribution. But when the 
coefficient of variation is small (<4) the log- 
normal and normal distributions are closely 
similar. In most cases of design such conditions 
exist to a reasonable degree of accuracy and so 
it may be assumed that the distribution of Ly 
and S, are normal. 

As a consequence the distribution of the margin 
of safety is also normal, its parameters being 
defined by i 

M, 7 S. Mi 2 Lo 


Gs," se OL,” . 
= Cs,*S,* + Ci, Lo! 
Since failure occurs when M, <0, the proba- 
bility of failure P, is determined by the integral 
of the probability function in the range 
—* <M,<0. In order to evaluate this 
integral the variable (M,) should be transformed 
to the standardised variable: 

M, — M, 


“= = 


and 


2 = 
0 


(8) 


om, 


(9) 
om, 


which has the parameters 4 = 0, 0, = 1. Tables 
of probabilities for this standardised variable 
are readily available. 

In terms of this standardised variable, the 
failure criterion becomes 


M 
ux<—-— 
Om, 
i.e. u<— a (10) 
Mo 
f 1 
Thus P, = P (uw <- c -) 
Mo 


That is, the probability of failure is directly 
related to the coefficient of variation of the margin 
of safety which is from equation (10) 
ip iC. So* +Q, L,*}* 
(S, — Lo) 

From published probability tables it is possible 
to determine the relationship between P, and Cw, 
as shown in Fig. 1. Thus to determine the 
probability of failure in any particular case it is 
only necessary to determine the coefficient of 
variation of the margin of safety. 


FACTOR OF SAFETY 


The design and working factors of safety have 
already been defined by equation 3. The designer 
is interested in the value of the design factor of 
safety which should be used in his calculations. 
This is related to the working factor of safety, 
(equation 4), which depends on the probability of 
failure. 

It was shown in the last section that the 
coefficient of variation of the margin of safety 
is directly related to the probability of failure. 
Using the definition given in equation (3), and 
substituted into equation (11) leads to 


C;,? F,? L,? + C,,? L,? 
e.- se 





Cu, = (1) 





Cue” = 


which becomes 
Cu,” (F, “es 1)* = Gé 1 akg + C,* (12) 

In this equation Cs, and C,, are determined by 
load and strength considerations while Cy, 
depends only on the probability of failure. Thus 
the working factor of safety required can be 
easily determined. Equation (12) can be re- 
written in the form 


Gi) JF [1-(&)] « 
[1 (=) ]F. 2F,-/1 =) (13) 
This can be plotted in the form of a design chart 
shown in Figs. 2 and 3. Knowing the ratios 
Cx and Ce, 


it is a simple matter to read off the 
Mo Cu, 
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Fig. 4 Variation of F, with Cs, for various 
probabilities of failure. 





required value for F,. To determine the required 
value of F, it is necessary to determine the point 
of intersection of the two curves corresponding 
Css and Crs 
Cu, Cu, 
The determination of F, for a particular example 
is indicated in Fig. 2. It is interesting to note 
the large effect an increase of Cs, has on the 
required factor of safety. This indicates that 
small factors of safety require that the factors 
which influence strength should be accurately 
know. 

It is also of interest to consider the influence 
that variations in load and strength have on the 
required working factor of safety. In order to 
demonstrate this clearly the graph shown in 
Fig. 4 indicates the variation of F, with 
Cs, (= C,,) for various probabilities of failure. 
Published results indicate that the coefficient of 
variation for the ultimate compressive strength 
of concrete may be about 0-1 for good control. 
So even on the basis of this consideration con- 
crete structures designed for a low probability 
of failure require a working factor of safety of at 
least 3 for the conditions considered. 


CONCLUSIONS 


A method has been presented for the evalua- 
tion of the design factor of safety based on 
probability of failure considerations. This 
demonstrates that the factor of safety required 
depends on the chosen probability of failure for 
the component. It also shows the considerable 
effect of variations in material properties on the 
factor of safety. For the method to be useful, a 
considerable amount of knowledge regarding the 
various factors considered is required. 

An additional problem which becomes appar- 
ent is that of determining a suitable probability of 
failure. This can only be examined on economic 
grounds where one must balance the cost of 
failure against the cost of increased strength to 
reduce the incidence of failure. This is the 
problem considered by Johnson in his classical 


paper. 


with the appropriate ratios of 
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On the Shelf 


By Frank H. Smith 


AS APPLIED to desk-tops, are there degrees of 

sacrosanctity? For a good ten years, now, 
I have been irritated to the point of murder by 
people who prod at the material on my (invari- 
ably untidy) desk, pick it up, read it, put it down 
again and, without even the usual humming that 
accompanies ill-mannered acts, go about their 
business. Why, in heaven’s name, because I 
have journals and books littering my _ table, 
should people consider it the done thing to peer 
at them? If somebody will kindly give me a 
really sharp paperknife I will have a handy 
weapon with which to chop off the fingers as they 
grab at any item. And that without any com- 
punction whatever. 

An excellent example of index-consciousness 
is provided by the Service de Documentation et 
d’Information Technique de I’Aéronautique (of 
France, in case you have not guessed) with their 
“Tables Décennales” which covers articles, 
conference proceedings and “extraits docu- 
mentaires.”” The index has four sections— 
authors, subject, summaries and alphabetical. It 
is, I think, one of the best arranged indexes that 
I have seen and appears a remarkably short time 
after the period it covers. 

Many technical libraries suffer, on the his- 
torical side, because they were not founded at 
the time their particular technology saw the 
light of day. The art of computermanship 
should not suffer in this way if an appeal in the 
December Computer Bulletin bears fruit. Any- 
body who has material dealing with the develop- 
ment of these mechanical crossword-puzzle 
solvers should, in the interests of posterity, send 
it to the Hon. Librarian, BSC Archives Section, 
Leicester College of Technology, Leicester. 

Figures of almost any sort give me the positive 
screamers, but, my mission in life being what it is, 
I offer the British Iron and Steel Federation’s 
(Steel House, Tothill Street, London, SW1) 
Statistical Handbook. This is (or this are or 
even these are) two ring binders: Volume I, 
A-K and Volume II, L-Z, the letters being the 
initials of the countries covered. The annual 
subscription is 3 guineas but please do not apply 
to the address I’ve given you. Apply to their 
Statistics Dept., at 7 Park Lane, London, W1. 

I am not quite clear what field is covered by 
the word “ business” but Business Methods 
Index, Box 453, Ottawa, keeps tabs on books, 
pamphlets and 300 leading business magazines, 
periodicals and journals and slaps the gist into 
Business Methods Index, besides compiling 
“business bibliographies ’’ (most of which start 
“A thousand and one, etc.,etc”’). All particulars 
from Ottawa. 

My very good friend Professor Dick Harten- 
berg of the Northwestern University has kindly 
sent me a copy of his ASME paper No. 60-WA-48 
(in association with T. P. Goodman) called 
“Kinematics: A German-English Glossary.” 
In an interesting foreword he instances (excuse 
the word but it’s not as bad as finalising) some 
of the perils of translating. 

Anybody who has experience of the use of 
film in scientific research is invited to help the 
DSIR who have appointed a working party to 
consider national needs in this field. A question- 
naire is available from DSIR, 14-18 Cornwall 
— London, NW1 (Hunter 1212, Extension 
752). 

You cannot tell where hovercraft are likely to 
produce interest so you may as well know that 
the French journal Docaero for November has a 
paper on “Les plates-formes volantes a effet 
de sol.” Apart from providing one with the 
French for hovercraft there is also a 46-item 
bibliography including a Finnish reference in 
1935! This, I need hardly add, pre-dates its 
nearest successor by quite a bit, the next being 
1942 and also Finnish. (Wish I could bring in 
something about photo-finish.) 
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Conserving Thermal Continuity 


Heat Transfer Engineering. By HILBERT SCHENCK, 
Jr. Longmans. (28s) 


Heat transfer is no longer the collection of 
empirical formulae and isolated analytical 
solutions that it was 30 years ago. It is firmly 
established as a branch of engineering science 
and is taught in many undergraduate courses 
in mechanical and chemical engineering. 

Several new books and revised books on the 
subject have appeared in recent years directed 
to readers at various levels and treating the 
subject as a science capable of coherent exposi- 
tion. The present book is written primarily for 
engineering undergraduates and is, for them, the 
most generally suitable textbook on the subject 
that has yet appeared. 

The author is an assistant professor of mech- 
anical engineering at the American Clarkson 
College of Technology in the State of New York. 
He has evidently had considerable experience in 
teaching the subject and has taken care to see 
that the reader never gets left behind when the 
hurdles presented by a new topic are encountered. 
He states why the problem is important and how 
it can be tackled, before going into detail. For 
example, he gives an interesting, commonsense 
analysis of the warming-up of a furnace before 
going into some of the mathematical details of 
unsteady heat conduction. 

The equation of heat conduction in three 
dimensions and in the unsteady state is intro- 
duced early in the book so that the special cases 
of steady state and unsteady state conduction in 
one and two dimensions are clearly seen as parts 
of one picture. A disadvantage of this pro- 
cedure is that it is necessary to surmount the 
general equation before even a problem as simple 
as steady state conduction through a plane wall 
can be discussed. This difficulty would be 
overcome by providing a simpler introductory 
section before going on to a more solidly con- 
structed exposition. It would then be possible 
to include a heat source term in the equation of 
heat conduction and to present, for example, 
the simple fin problem as yet another special 
case. In the present book, this particular 
problem is discussed in isolation from first 
principles. 


Natural convection and forced convection jg 
turbulent flow are introduced using the a 
of dimensional analysis but “ those unfamiligy 
with this technique are urged to explore it 
further in texts on fluid mechanics, hydy. 
dynamics, or similitude.” While appropriate 
references are given, it seems a pity not to haye 
included an introduction to the technique in the 
style of the rest of the book. 

Radiation from and between surfaces is dealt 
with concisely and there is a short section op 
luminous flames. Non-luminous flames ang 
radiation from gases are not discussed, ag js 
proper in an introductory text. 

In the chapter on heat exchangers, the author 
rightly gives precedence to the “ number of 
transfer units” (NTU) approach rather than to 
the “mean temperature difference” approach; 
and shows how the NTU method simplifies 
many heat exchanger calculations. However, 
he neither justifies nor condemns the rather 
cumbersone term, NTU, the introduction of 
which is not essential to the method. 

The other topics usually discussed at an 
elementary level are given proper attention, 
but the author goes further and imaginatively 
includes a chapter showing the importance of 
heat transfer in several engineering systems and 
another chapter dealing with the experimental 
approach. 

The examples chosen are numerous, varied 
and interesting, their subjects ranging from roast 
pork and soldering irons to reactors and satellites, 
The author clearly shows the usefulness of 
electrical analogues in the solution of heat 
transfer problems and also discusses numerical 
solutions. He has simplified the Schmidt 
method for solving transient conduction prob- 
lems with surface heat transfer and made the 
description easier to follow than is usual. 

The book is excellent value for money and is 
likely to become widely used in undergraduate 
engineering courses. But its clarity of style 
makes it equally suitable for a graduate engineer 
who is unfamiliar with heat transfer and who 
requires an introduction for private study and 
for reference. 

J. R. SINGHAM 





Countering Chemical Attack 


Corrosion Problems of the Petroleum Industry. 
S.C.I. Monograph No. 10. Society of Chemical 
Industry, 14 Belgrave Square, London, SWI. 
(30s) 

Anti-Corrosion Manual, 1960. Corrosion Preven- 
tion and Control (Scientific Surveys Limited), 
97 Old Brompton Road, London, SW7. (60s) 


Corrosion problems arise in most, if not all, 
of the many and varied operations carried out by 
the petroleum industry in crude oil production, 
transportation, refining, storage and final distri- 
bution of finished products. 

Crude oil itself is often initially associated with 
brine or hydrogen sulphide resulting in internal 
corrosion of oil wells, flowlines and storage 
tanks. The production from oil reservoirs 
below the seabed is becoming of increasing 
importance and involves the use of offshore 
drilling platforms and wellhead towers. Such 
structures are subject to the full rigours of a 
marine environment. Buried or submarine pipe- 
lines are used to convey the crude oil to refineries 
and ports, and protection against corrosion is 
essential in view of high pumping pressures and 
relatively thin-walled steel pipe. At refineries 
large quantities of sea water are used for cooling 
purposes and corrosion control methods must 
be employed to obtain satisfactory service from 
the extensive tubular equipment installed. 

Primary distribution of refined products is often 
by seagoing tankers and heavy repair bills are 
inevitable without appropriate protective mea- 


sures. Oil products have finally to be distributed 
to consumers and contamination due to corrosion 
in pipelines or storage must be scrupulously 
avoided. 

In view of the number and diversity of these 
operations, and the potential cost of uncon 
trolled corrosion, the oil industry has for many 
years devoted considerable attention to protective 
measures. It certainly cannot yet be said that all 
problems have been finally solved, though many 
techniques are today available which, properly 
applied, can effect very substantial savings. 
The main aspects of the various control measures 
now adopted were covered by the speakers in @ 
joint symposium, held in November 1959, under 
the aegis of the Institute of Petroleum and the 
Society of Chemical Industry. These papers 
and discussions are now published in book form 
as Society of Chemical Industry Nomograph 
No. 10. 

This volume, comprising nine separate papers, 
gives valuable insight into the way in Ww 
corrosion control problems are being tackled 
throughout the oil industry. On the subject of 
oilfield corrosion the paper by Lee and Haines 
gives a good general summary of the preventive 
methods employed, such as_ inhibitors 
cathodic protection. 

The paper by Colegate on “ The Corrosion of 
Marine Structures and its Prevention,” applies 
only to the excessively corrosive conditions of 
Lake Maracaibo, whereas more average cond: 
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tions of marine corrosion and its prevention 
would have been of greater general interest. 

There is an excellent paper by Robinson and 

on tanker corrosion. There are also 

dealing with the corrosion of storage tanks 

and pipelines, tubular equipment and refinery 
salt-water reticulations. 

The symposium includes a comprehensive 
review of present day methods of non-destructive 
testing. Some of these tests may be carried out 
with the plant in operation, thus reducing the 
time required for inspection and thereby keeping 
the unit on stream fer the longest possible period. 
The two final papers deal with metallic and 
non-metallic corrosion resistant materials. 

The subject matter of the lectures is of a refresh- 
ingly practical nature and is derived from the 
results of actual performance of plant and 
equipment under service conditions. The dis- 
cussions are well informed and indicate that the 
whole subject of corrosion prevention in the 
industry is in a state of active development. 
A point repeatedly brought out is that a great 
deal can be done in the design stage to reduce 
subsequent corrosion and to facilitate the applica- 
tion of appropriate protective measures. It is 
also encouraging to note the provision of plant 
in the shipbuilding industry to enable steel plates 
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to be given first-class surface preparation for the 
subsequent application of the newer coating 
materials. 

The series of lectures making up this book 
illustrates the wide field of engineering of all 
types which has now come to rely on various 
anti-corrosion techniques both for minimum cost 
construction and also for trouble-free operation. 
As such, this volume, which is well indexed and 
has a useful bibliography at the end of each lec- 
ture where appropriate, will be of considerable 
interest to engineers not only in the oil industry 
itself, but also in the associated equipment 
supply industry. 

Corrosion control methods are today widely 
adopted, not only by the petroleum industry, 
but also by many other industrial undertakings. 
A comprehensive survey of the various tech- 
niques now available is provided by the third 
and latest edition of the Anti-Corrosion Manual. 
This volume comprises reprinted articles from 
various corrosion publications, manufacturers’ 
advertisements and a buyer’s guide. 

Compared with the 1958 and 1959 editions of 
the Anti-Corrosion Manual, a good deal of new 
material has now been added; for example, the 
first section “‘ Corrosion in Industry,” has been 
largely rewritten and there are new articles on 


Publications 


stainless steel, tables of the corrosion resistant 
properties of a large number of plastics, and a 
revision of the section on “ Preparatory Treat- 
ments for Protective Coatings.” 

Under the heading of “* Resistant Materials and 
their Applications,” will be found articles dealing 
with such diverse subjects as carbon and graphite, 
nickel and nickel alloys, plastics and timber. 
There are sections on paints, mastics and pipe 
coating materials. Various metallic protective 
processes, such as sherardising, anodising, chemi- 
cal plating, are dealt with under the section 
headed “ Metallics.” There are also sections 
on protective packaging, water treatment, corro- 
sion testing and cathodic protection. The 
volume concludes with a summary of appropriate 
British Standards, an index to the main headings 
and an advertisers’ index. 

The Anti-Corrosion Manual 1960 is well pro- 
duced and should provide a useful reference 
volume to corrosion engineers, chemists, metal- 
lurgists, and many others engaged in a wide 
range of industry. The decision to publish the 
volume yearly is endorsed in view of the rapidity 
with which the practice of industrial corrosion 
control is at present developing. 


B. W. OLD 





Pipelines of Communication 


Symposium on Hydraulic Fluids, October, 1959. 
ASTM Special Technical Publication No. 267. 
American Society for Testing Materials, 1916 
Race Street, Philadelphia 3, Pa. ($3-75) 


If the hydraulics engineer is to have available an 
adequate range of fluids, he must make his 
requirements known to the fluids manufactuer. 
This book is a step in the right direction and is 
a reprint of the papers and discussions which 
were presented at a meeting organised by the 
Hydraulic Fluids Committee of the American 
a for Testing Materials on 13 October, 
1959, 

The first paper deals with the objectives of 
this technical committee, which are to promote 
knowledge of hydraulic fluids, the methods of 
testing fluids, and to develop specifications. In 
the subsequent papers it is very apparent how 
much the first objective is dependent upon the 
other two. Although a very wide field of interest 
is covered, the data given particularly by the 
authors representing the fluid manufacturers, 
are not in most cases sufficiently related to definite 
fluid specifications to be of direct use to the 
hydraulics engineer. 

Three papers are concerned with non- 


flammable fluids, their use, and. methods of 
testing for inflammability; and two deal with the 
development of fluids for high temperature 
operation, and to meet future aircraft and missile 
requirements respectively. All of these papers 
contain useful information, though much of it 
is of greater interest to the chemist than to the 
engineer or user. 

A further paper discusses automotive central 
hydraulic systems. It shows how a central 
hydraulic system can be developed logically to 
include a full range of services and is well related 
to fluid requirements. 

Of the two remaining papers, one is entitled 
“Is Hydraulics Out of this World ?”’ and contains 
such interesting data as the flight time to Mars 
and the escape velocities of the various planets, 
but only passing references to the services which 
could be rendered by hydraulic equipment. 
The other paper presents a brief review of the 
progress and problems of the hydraulics engineer 
and ends by stressing the need for the education 
of hydraulics engineers. It is well presented, as is 
usually the case with papers produced by authors 
concerned with the manufacture of fluids, but 
does little to bridge the gap between the chemists 


and physicists responsible for the fluids on the 
one hand, and the hydraulics engineers and users 
on the other. 

In summary, this short book contains data 
useful to the hydraulic fluid specialist, particu- 
larly on non-flammable fluid, but has little of 
immediate practical value to the hydraulics 
engineer. 

It is very encouraging that such a large group 
of people, drawn from eight-five member com- 
panies, are concerned about the problems of 
fluids for hydraulic equipment. In this country 
a small committee has been formed by the 
British Hydromechanics Research Association 
with the cooperation of the Association of 
Hydraulic Equipment Manufacturers, for the 
same purposes. If these committees are able to 
tackle successfully the difficult task of improving 
the communications between the fluid manufac- 
turers and the hydraulics engineers, we may 
expect to have in the future more hydraulic fluids 
produced to controlled and published physical 
specifications, a development which will be of 
great help to the industry. 


Eric H. BOWERS 





Airframes in a Computer Context 


An Introduction to the Theory of Aircraft 
_ By D. Witutams. Edward Arnold. 
1S 


The interests of the aeronautical engineering 
student predominate in Dr. Williams’s book on 
the theory of aircraft structures. The field 
covered is wide and there is much which is of 
value to the student of engineering generally. 
_ The author, Dr. “ Dai” Williams, needs no 
introduction to those already working in the 
aeronautical field. He is a deputy chief scientific 
Officer, holding one of the posts of special 
responsibility in the Structures Department of 
the Royal Aircraft Establishment, Farnborough. 
Much of his work has been published in Aero- 
nautical Research Council reports and memos. 
The declared aim of the book is to provide 
a background for the solution of aircraft 
structural problems and the author expresses 
the hope that the book will be useful to practising 
engineers, Mathematical knowledge to higher 
national certificate or ordinary degree standard 
is all that is required to enable the reader to 





understand the methods used. The style is free 
and explanations are lucid with an adequate 
emphasis on the physical aspect of the problems 
considered. This undoubtedly helps the reader 
who is an engineer rather than a mathematician 
to understand the subject. 

The primary aim of the book has been 
achieved but there will be many practising 
aeronautical engineers who will wish that some 
of the more complex problems in the field of 
elastic stability had been treated. They will 
also be disappointed to find no reference to 
kinetic heating effects. This is a serious omission 
pty a book on aircraft structures published in 

The book has been written with the availability 
of electronic digital computers in mind and 
many of the methods suggested are biased this 
way. This is a worthwhile development which 
may explain why the book has been so long on 
the way. Hints that it was in the course of 
preparation were current at least ten years ago. 
Another outstanding feature of the book is that 





more than one quarter of it is devoted to struc- 
tural dynamics and the title could well have 
indicated this. The book is well indexed and 
copious references are made throughout the text. 
Each chapter finishes with a list of recom- 
mendations for further reading and a biblio- 
graphy. The following is a brief outline of the 
technical content of the book. 

The first chapter outlines the well known 
stress-strain and displacement relations but with 
an emphasis on two dimensional aspects and an 
introduction to stress functions. Strain energy 
theorems are treated in chapter two. The merits 
and demerits of each theorem for various types 
of problem are closely examined and guidance 
given on the relative degrees of accuracy to be 
expected. Chapter three gives examples of the 
use of strain energy methods in the solution of 
such problems as stress diffusion in sheet, 
elastic stability of struts and plate and finally, 
on the elastic stability of sandwich panels. 

It is emphasised that the individual displace- 
ment method which is discussed in the fourth 





Publications 


chapter, comes very much to the fore with the 
advent of the digital computer. It was, of 
course, widely used in the past with no more 
complicated aid than a slide rule, but the 
development of larger and more complex 
structures for aircraft had rendered it a somewhat 
impractical method until the advent of the digital 
computer. Chapter five covers the relaxation 
methods due to Southwell and their development 
by others such as Hardy Cross. 

The torsion of shells and box beams, treated 
in chapter six, begins that part of the book 
dealing with the composite airframe structure. 
The subject is developed from the torsion of the 
simple solid shaft through simple hollow shapes 
and thin shells to the complexities of axial 
constraint and warping in multicell boxes. The 
use of analogue methods as well as theoretical 
methods is covered. 

In chapter seven Dr. Williams considers 
bending shear problems of thin-walled beams 
with both closed or open section. The sig- 
nificance of the flexural axis concept is discussed, 
with some comments on the possibilities of using 
simple techniques to vary its position as an aid 
to controlling the deformations of an aircraft 
wing under load. Chapter eight, on shear lag 
discusses the deficiencies of ordinary or engineers’ 
beam theory. Stringer reinforced box beams 
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are taken as examples and solution is obtained by 
the method of finite differences, by the differ- 
ential method, by the use of Fourier series, and 
by use of the stress function. 

Pressure cabin problems, which are the subject 
of chapter nine, is of particular interest in the 
light of the fatigue problem. The influence of 
structural discontinuities, inevitable in the 
practical aircraft cabin, on the simple membrane 
or hoop stresses is discussed. ‘* Neutral ’’ holes 
and the effects of reinforcements, frames, 
bulkheads and stringers are all covered. 
Suggestions are made for the introduction of 
special features aimed at eliminating the risk of 
catastrophic failure, in other words, for pro- 
ducing a “ fail-safe’? cabin. Some of the 
features proposed are not new and were suggested 
by designers before the real significance of the 
fatigue aspect had been driven home. But the 
designer has to satisfy his customer and some 
of the features would be rejected by the airlines 
sales engineers. It is not unknown in the highly 
competitive airline business for special safety 
features to be highlighted by rival concerns as 
reflecting a lack of confidence in the basic 
aircraft. 

In dealing with dynamic and impulsive loads, 
chapter ten covers a field which has become pro- 
gressively more important over the last twenty 
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years as aircraft have got faster and stru 
more flexible due to the need for thinner wj 
and the use of higher strength materials, 
subject is developed through the simple mags. 
spring system. Normal modes and damping ae 
discussed. Chapter eleven extends this work tg 
practical aircraft design conditions, the effects of 
turbulence and landing impact being considered, 

Vibration characteristics of the complete 
aircraft are considered in chapter twelve. The 
determination of the normal modes by calculation 
and the use of dynamic models is discussed, 
Chapter thirteen on instability of motion deals 
with the flutter problem. This is probably the 
most difficult field in aeronautical engineering 
bringing together dynamic structures and nop. 
steady aerodynamics. The book ends with a 
section on aeroplane nosewheel shimmy. 

This is a good book, not too heavily priced 
by modern standards. One point of detail to be 
criticised is a reference, in which the 193§ 
edition of A.P.970 is quoted as a source from 
which the Berry Functions may be obtained, 
It may be found on Dr. Williams’s bookshelf 
but probably in very few other places. The 
Analysis of Engineering Structures, by Pippard 
and Baker, would have been a much more useful 


reference. 
D. JAMES 





Postgraduate Fortune Telling 


Directory of Opportunities for Graduates, 1961. 
Cornmarket Press. (8s 6d) 

The Year Book of Technical Education and 
Careers in Industry, 1960. Edited by H. C. 
DENT. A. and C. Black. (35s) 


Early in the Michaelmas term copies of the 
Directory of Opportunities were delivered to 
every final year student in my college, and indeed 
to every final year student in the country. The 
publishers did not, however, consider it worth- 
while to send copies to those of us who teach 
these students and who spend much time in the 
course of the year discussing with them the 
advice which they receive from appointments 
boards and elsewhere. The reason is perhaps 
shame that they have printed in the book an 


account of graduate opportunities in America 
which their blurb calls “a bitingly humorous 
article by Godfrey Smith.” 


The volume in fact contains 332 listed oppor- 
tunities offered by firms and other organisations; 
I have yet to meet an undergraduate who found 
them of any use whatsoever. It also contains an 
excellent article on “* What Industry is Like,” 
by Kenneth Harris, a good section describing 
eight successful careers, another on ‘‘ Teaching,” 
by the headmaster of Battersea Grammar 
School, and a rather curious article on “‘ The 
Way Industry is Growing.” I am afraid this 
article made me shudder, since it is conceived 
in economic terms with little realisation of the 
trends in scientific thinking which are likely to 





New Books 


Introduction to Modern Physics. By C. H. BLANCHARD, 
C. R. BurRNeTT, R. G. STONER and R. G. WEBER. 
Pitman. (37s 6d) 


The authors, drawing on experience in American 
university courses, aim to present the qualitative 
ideas and the simpler quantitative results of micro- 
scopic or atomic physics. 


Constructional Steelwork Simply Explained. By Oscar 
FABER. 4th Edition, revised by John Faber. 
Oxford University Press. (16s 6d) 


The new edition of this practical introduction for 
students and draughtsmen takes into account the 
1959 issues of BS 15 and BS 449. John Faber has 
made a number of changes in a book which was first 
published by his father over thirty years ago, but the 
basic approach of simplicity of style and mathematics 
is retained. 


Electro-Erosion Machining of Metals. 
Livsuits. Butterworths. (30s) 


Translated from the Russian, this is an account of 
the present state of the technique, technology and 
industrial uses of electro-erosion machining, covering 
electro-spark, electro-pulse, anodo-mechanical, and 
electro-contact machines. 


By A. L. 





The Kitchen. By JOAN E. WALLEY. Constable. (30s) 


Professor Walley’s account of the equipment and 
layout of the kitchen is prefaced by a survey of the 
kitchen in history ranging from Charles Lamb’s 
version of the discovery of roast pork to the advent 
of the electric cooker. Later chapters cover con- 
struction materials, heat transfer principles, equip- 
ment, motion study and planning. 


Trade Publications 


Copies of any of the following trade publications 
are obtainable from the addresses given, though 
distribution is sometimes restricted. 


Handling 


Electric Platform Hoists. J. AND E. HALL Ltp., 
Dartford, Kent. Lifting capacity 9001lb per min 
at 40ft per min. Nominal size of platform 
3ft 6in x 3ft. Details of control gear and 
ancillary equipment. 6 pp., illus. 

Lifts Equipment. J. AND E. Hat Ltp., Dartford, 
Kent. Showing details of passenger lift cars, goods 
lift cars, safety equipment, landing protection, 
control panels, gears and controllers. 12 pp., illus. 

Lifts, Escalators and Paternosters. _MARRYAT AND 
Scott Ltp., Wellington Works, Hounslow, Middx. 
Details of lifts for passengers, goods, hospitals and 
services. Calculating lift traffic; summary of 1927 
Factories Act. 24 pp., illus. 

Level Luffing Deck-Cranes. CLARKE, CHAPMAN AND 
Co. Ltp. Victoria Works, Gateshead 8, Co. 
Durham. Three types of fixing available. Mech- 
anical and electrical details. 8 pp., illus. 

Fork Trucks. Matsro LtTp., Horley, Surrey. Fork 
trucks for various industries. Several leaflets, 
each 4 pp., ill. 

Conveyors. ROWNSON Conveyors LTp., Maiden 
Lane, York Way, London, N7. Belt, roller, slat 
chain, gravity, or power conveyors. Booklet, 
16 pp., ill. 

Pneumatic Conveyors. DAvipDsSON AND Co. LTD. 
Sirocco Engineering Works, Belfast 5. Sirocco 
pneumatic conveyors for bulk materials. Publica- 
tion 530/60, 18 pp., ill. 

Conveyor Systems. HERBERT Morris Ltp., P.O. 
Box 7, Loughborough. Complete conveyor hand- 
ling systems, overhead and roller, belt and slat 


make nonsense of such arbitrary fortune telling. 

The Year Book of Technical Education and 
Careers in Industry is apparently aimed at the 
schoolmaster faced with advising boys wishing 
to enter industry on what sort of careers are 
available, and where they can pursue them, 
Such a book is impossible to review without 
using it constantly as it is meant to be used, 
that is to say as a work of reference. It appears 
to be compendious, yet a search to discover 
how to enter the rubber industry drew a blank, 
despite the fact that there is an excellent school 
of rubber technology in London. This is perhaps 
a niggling criticism of a book which contains 
much that is useful. 

D. B. WELBOURN 


The Reviewers 


Dr. J. R. Singham lectures in heat transfer and applied 
thermodynamics in the Department of Mechanical 
Engineering, Imperial College, London. 


Mr. B. W. Old, B.Sc. (Eng.), A.M.I.Mech.E., is 
corrosion engineer in the Development Engineering 
Division of the British Petroleum Company Limited. 
For the last six years he has specialised in corrosion 
control in the oil industry—in refineries, oilfields 
and marine installations. 


Mr. E. H. Bowers, M.I.Mech.E., M.S.A.E., A.R.AeS., 
is technical director of Dowty Hydraulic Units 
Limited and a member of council and chairman of 
the Fluids Committee of the British Hydromech- 
anics Research Association. 


Mr. D. James, B.Sc., F.R.Ae.S., is chief structural 
engineer of Vickers-Armstrongs (Aircraft) Limited 
and has been a member of the Royal Aeronautical 
Society Structures Committee since 1947. 


Mr. D. B. Welbourn, M.A., M.I.Mech.E., M.I.E.E., 
is a fellow of Selwyn College and university 
lecturer in engineering at Cambridge. He was the 
first manager of W. H. Allen Sons and Company’s 
epicyclic gearing department, and development 
manager of Turners Asbestos Cement Company. 
He has served on the council of the Institution of 
Electrical Engineers and is also a member of the 
Verein Deutscher Ingenieure. 





types. Semi or fully automatic. Book 242, 
32 pp., ill. 

Paper Handling. PAPER EQUIPMENT DISTRIBUTING 
Co., P.O. Box 90, Prince Street Station, New York 
12, NY, USA. Pedco air jets for the fabrication of 


air transfer and packing tables. Leaflet. 
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£50,000 Air Conditioning 
Order for South Africa 


ROWING interest in South Africa in 


advances in air 
equipment is reflected in an order worth 
almost £50,000 for a range of their 
equipment placed with TEMPERATURE 
Limited, London, by THERMAL AND 
Prastics INDUSTRIES (PTY), of Durban. 

The order consists of 100 of the 
company’s Whispair floor mounted air 
conditioners, 100 Temkon medium 
temperature coolers, 50 Temkon low 
temperature coolers and 10 Temkon 
beer cellar coolers. 

Thermal and Plastics Industries, 
Temperature’s South African distri- 
butors, are at the moment importing all 
the units from the United Kingdom. 
Later, individual components and then 
complete units are expected to be 
locally produced under licence. 

Quality of manufacture and quietness 
of operation are believed to have 
superseded price as the first considera- 
tion in the South African market. 


Parkinson Cowan for 
Healthy Sheep 


When a company produce a piece of 
equipment that is of outstanding 
reliability in its own field there is no 
end to the applications that other 
people will discover for it. 

A good example is the PARKINSON 
Cowan Zephyr domestic gas meter 
which has turned up in New Zealand 
assisting the NZ Department of Scien- 
tific and Industrial Research in its 
efforts to combat the disease of facial 
eczema in sheep. 

The disease is caught by the sheep 
coming into contact with a spore- 
fungus, Sporidesmium 
Bakeri. For the spread of the fungus to 
be effectively prevented the density of 
spore population in a particular area 
of pasture must first be accurately 
estimated. 

The sampling operation is now 
carried out by a machine which amounts 
to a volumetric spore trap mounted on 
wheels. This machine is pushed across 
a field and a sliding-vane pump, chain 
driven from the wheels, sucks air 
containing the spores through an 
impactor tube and so on to a prepared 
microscope slide. Suction for the 
operation is derived from a sliding-vane 
pump belt-driven from the wheels. 

For the accurate assessment of the 
spores on the pasture it is necessary for 
the volume of air passing through the 
machine to be recorded and main- 
tained at the least possible degree of 
turbulence. This is where the Parkinson 
Cowan Zephyr comes in. Fitted in the 
airline between the impactor and the 
Pump, it performs the recording and 
stabilising functions with efficiency. 


£A2°9 Million Store 
Contract for Costain 


Cosrain, HANSEN & YUNCKEN, a 
member firm of the CosTaAIN Group, 
has received a contract worth £A2-9 
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conditioning. 





ment store in Adelaide, South Australia. 
The ten storey store will be the 

largest single building project yet 

tackled in Adelaide. The new store 
will bring into one home the business of 

Birks Store which has been carried on 

for many years.in a number of smaller 

buildings. 

Using more than 2,000 tons of 
structural steel with concrete and marble 
facing, the store will have full air 
conditioning, eight lifts and escalators 
to main shopping areas. 

The phased construction will be: 
One: A 13-week operation in which 

all steel will be erected and some 

parts of the store brought into use. 

Two: This stage will be completed by 
November, 1961, and will bring the 
store up to “selling occupancy,” 
apart from the last phase. 

Three: Involving demolition of a five 
storey building and completion of the 
whole project by November, 1962. 
The architects are HAssELL & 

McConneLL, Adelaide. 


Chances for British Firms 
in Canadian Market 


Canada has an adverse trade balance 
with the United States that is very much 
larger than Britain’s adverse balance 
with Canada. These are deficits that 
both countries would be better off 
without, and the Canadian High Com- 
missioner, Mr. G. A. Drew, was being 
in no way anti-American when he said 
in London recently that it would be 





desirable to see some of the purchases 
from United States sources being made 
in the United Kingdom. 

Mr. Drew puts the Canadian adverse 
trade balance with the United States at 
more than $500 million. This he 
describes as an encouraging figure for 
British manufacturers. If it could be 
transferred to the credit side of Britain’s 
accounts it would make the whole 
North Atlantic economy stronger. 

The big companies are not strangers 
to the Canadian markets. But there 
is scope for the smaller enterprises and 
Mr. Drew said he appealed especially to 
the small manufacturer. Canada took 
only a tenth of her imports from Britain 
last year. 

The long list of imports into Canada 
is available at Canada House for any 
lively executive who wishes to go and 
read it. 


£2 Million Hotel Complete 











million for the construction of a depart- 





Six Months Early 


The Carlton Tower hotei, Chelsea, 
London, has been finished by Sir 
ROBERT MCALPINE AND SONS six months 
ahead of schedule. 

The building programme went like 
this. Demolition started in March, 
1959. Building began in June. Con- 
crete frame finished in January, 1960. 
The building completed in November 
and officially opened earlier this month. 

The total contract time for the 
2:5 million cu. ft building was 18 
months. The highest residential build- 
ing in London, the hotel is 208 ft tall. 
It has 318 rooms and an underground 
garage for 75 cars. 

The reinforced concrete frame was 
designed to allow maximum possible 
flexibility in the planning. As far as 
has been possible, support is provided by 
sections of internal wall, or by columns 
restricted to the overall thickness of the 
external walls. 
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Success of GEC 
Extended Credit Scheme 


A swift and vigorous response to the 
GENERAL ELECTRIC Company’s extended 
credit plan for the installation and 
servicing of heating and lighting schemes 
has been given by both industrial and 
commercial ‘customers. 

Firm orders have been booked and 
inquiries for business under the scheme 
are well maintained. 

The extended credit plan is con- 
ducted by GEC through ForwarpD 
Trust a subsidiary of the MIDLAND 
BANK, which has its head offices in 
Edgbaston, Birmingham, and brances 
from Aberdeen to Plymouth. 

The scheme means that for an initial 
payment which can be as small as 10 
per cent, the industrial establishment or 
commercial office can have new equip- 
ment put in and find the rest of the cost 
from earnings. The interest is of course 
tax deductable. 

At its launching the scheme was 
described as applying to the GEC 
Lighting and Heating Group, the Instal- 
lation Equipment Group and to the 
Osram Group. A GEC executive now 
tells ENGINEERING that for home sales 
the scheme can be applied to contracts 
with all seven of the GEC groups. 

The yearly interest charges currently 
operating are:— 


From £500 
to £1,500 5 per cent 
From £1,500 
to £2,500 4} per cent 
From £2,500 
to £5,000 44 per cent 
Above £5,000 4} per cent 


Civil Airports Lose 
over £5 Million 


Foreign airline operators and others 
are not backward in talking about the 
high cost of landing their aircraft at 
London Airport, yet when the Trading 
Accounts and Balance Sheets were 
published recently it was shown that the 
26 Government owned civil airfields 
had a total deficiency in the year 1959-60 
of £5,520,106. The whole sum has, 
with Treasury approval, been written off. 

Just over £500,000 was lost by the 
eight airfields maintained in Scotland 
to meet social needs. Croydon airport, 
Blackbushe and Elmdon (Birmingham) 
which are now closed or being operated 
under other authority lost only a little 
short of the half-million. 

The three international airports, 
London, Prestwick and Gatwick, had 
a total deficiency of £2,700,000 (against 
£3,600,000 in 1958-59). Although there 
were greater losses at Gatwick, London 
Airport’s loss was substantially cut, 
from £2,110,930 to £1,162,226. 

London, Prestwick and Gatwick all 
increased their spending during the year 
and in each case revenues also rose. 
The reduced deficiencies at London and 
Prestwick are attributed to the increased 
earnings, particularly the higher landing 
fees imposed from 1 April, 1959. 

Gatwick’s earnings improved by an 
83 per cent increase in aircraft landings 
but outgoings, particularly on main- 
tenance and on personnel, also increased 
and the losses, which had been £917,638 
in ten months of 1958-59, mounted to 
£1,068,204 in the full year 1959-60. 

Surpluses from handling aircraft at 
London Airport and Prestwick were 
£360,716 and £39,401. As has been 
stated, it is the intention of the Ministry 





of Aviation to make these fees cover 






not only the handling costs but also the 
cost of technical services for which no 
specific charges are raised. 

These costs were £959,436 at London 
Airport and £298,927 at Prestwick. 
At Gatwick where there was a deficiency 
of £320,631 on handling aircraft, the 
technical services cost £396,108. 

To a question from Sir Edmund 
Compton, the Comptroller and Auditor 
General, on the net deficit of £430,507 
on the central terminal area of London 
Airport, the Ministry confirmed that it 
is still “‘ the overall financial obiective 
to make the airport as a whole at least 
self-supporting.” 


Record Breaking by the 
Farm Machinery Industry 


In the first eleven months of last year 
the agricultural machinery industry 
broke, by £12 million, its export record 
of £105 million established in the whole 
of 1959. 

The Agricultural Engineers Associa- 
tion’s statistics show that the exports 
up to the end of November were worth 
£117 million, of which agricultural 
tractors accounted for £79 million. 

Tractors from Britain find their best 
markets in Australia, the United States, 
Finland, Denmark, South Africa, Brazil, 
Canada, Sweden, Western Germany and 
France. For agricultural machinery 
excluding tractors, the leading markets 
are Eire, Australia, Yugoslavia, France 
and Italy. 

AEA reports that British farm trac- 
tors are being sold in greater numbers 
than the rival West German products in 
ten of West Germany’s best outlets. 


Glasgow Swimming Pool 
Measured in Metres 


Perhaps a foretaste of things to come, 
the swimming pool of the new physical 
training building at Glasgow University 
is measured on the metric system— 
25 metres by 12—thus helping racing 
swimmers in their preparations for events 
at European meetings or at the 
Olympics. 

Plans for the replacement of the old 
building were made as long ago as 1937. 
The building opened earlier this month 
is three times the size of the one then 
proposed. The physical training build- 
ing, which is clad in stone and teak 
curtain walling on a steel frame, has cost 
some £500,000. The steep gradient on 
which the building stands has been 
utilised in making the slope of the 
swimming pool. 

The main several works contractors 
were HOLLAND & HANNEN AND CUBITTS 
(SCOTLAND) Limited. Architects were 
KEpPIE, HENDERSON AND PARTNERS, Of 
Glasgow. 


UK Office Equipment 
for Czechoslovakia 


BRADMA Limited, a company in the 
ApREMA (LONDON) Group, have made 
what they believe to be the first ship- 
ment of British made addressing 
machines to Czechoslovakia since 1945. 
The £6,000 order follows constant 
contact between the export department 
of Bradma and Kovo, the official Czech 
purchasing organisation, and two per- 
sonal visits in 1958 and October of last 
year. 

The contract covers metal plate 
embossing machines, printing machines 





and accessories. 
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Gas, coal, electricity, water, 
railways, roads, air transport, 
shipping and fire services 


WER and movement are as significant for 
the 1960’s as they were for both the 
1760’s and 1860's. In each of the last 
three centuries the “sixties” have been 
great times of technical change. Today we 
may move faster and even more spectacularly 
but the pattern is the same. Much of the 
impetus we build up in our own sixties for the 
rest of the century is based on the develop- 
ment of greater power and more rapid and 
economical movement. 

There is much going on in these industries. 
We have an imaginative, if somewhat 
indulged, electrical power industry. Pet- 
roleum refining and the petroleum chemical 
industry are fast coming of age. Gas is 
renewing its challenge. All three are going 
to offer increased competition to one another 
and although at times it may be acrimonious 
it will be on the whole healthy. Further 
technical advance and fierce competition will 
occur in the air and on land there might 
still be a new railway age (see Table I). 
Still obscure in all this transport competi- 
tion is the future of ships versus aircraft. 

Big changes are coming in the transporta- 
tion of materials. The pipeline era has 
scarcely begun in this country, but even 
above ground, established channels for serv- 
ing fuels to the public are being challenged. 
But while we learn to knock down and 
rebuild better, we are slow to learn to con- 
serve. The elemental problems of fire and 
water are ever with us. We are still too 
careless about the one and profligate with 
the other. 


Design and Development 


The gas industry is likely to continue for the 
next few years along lines already laid down. 
Within these limits there remains, however, 
plenty of scope for technical manoeuvre and 
indeed for difference of opinion. 

As a purveyor of gas to the domestic consumer 
and to industry, the industry cannot look forward 
to any spectacular increase in demand. This 
was admitted in the booklet Gas Looks Ahead 
published by the Gas Council in February, 1960. 
It looks forward to investing £352 million between 
1958/9 and 1965/66 but this involves a switch to 
oil and the development of total gasification of 
coal so far as technical emphasis is concerned 
even although the bulk of gas will continue to 
be made by present coal gasification methods. 
There are likely to be three other main lines of 
development. These are the enrichment of low 
grade gases by imported methane, the develop- 
ment of underground storage, and piping gas 
from a national grid. These developments will 
probably take about ten years to develop on a 
large scale, but the last of them in particular is 
well in hand, at least technically. 

The first British Lurgi plant to make gas from 
low-grade non-coking coal under high pressure 
(and thereby enabling the gas to be piped at 
high pressure without the aid of compressors or 


blowers) was put in hand towards the close of 
1959. Another was approved last year for the 
West Midlands with a rather larger capacity 
than the Scottish installation and costing an 
estimated £9 million. Larger Lurgi units are 
likely to be planned since large scale operation 
is necessary to get really economical working. 

It was announced in August last year that a 
new complete gasification process using low 
grade coal is to be tried out in a pilot plant at 
the North Thames Gas Board’s Bromley works. 
It is expected to produce 2 million cu. ft of blue 
water gas per day. It is intended to mix this 
with a cheap rich gas such as methane which 
would have to be imported to give town gas of 
standard calorific value. Work on this process 
has been going on over a period of years at the 
Gas Council’s London Research Station. It has 
been operated in Germany (using brown coal) 
and involves forcing powdered coal along with air 
or oxygen and steam into a bed of molten slag. 

The Committee on Coal Derivatives (under 
the chairmanship of Mr. A. H. Wilson, F.R.S.) 
has stated that it foresees a big reduction in the 
cost of gasifying coal by the successful develop- 
ment of high pressure slagging gasifiers and has 
recommended that such work should be pursued. 
Results, they think, offer advantages over the 
Lurgi process. 

So far as developments at coke ovens are con- 
cerned the same committee also see scope for 
higher efficiency. They have recommended that 
the National Coal Board should be responsible 
for research and development. 

The electricity supply industry continues to 
offer serious problems to its electrical plant 
suppliers by reason of its sheer prosperity. The 
compound rate of increase of supply of electricity 
in this country for over a decade has been at 
7 percent. It needs to instal about 200,000 MW 
a year in order to sustain this rate of expansion. 
But as the figures in Table II below show, this 
brings little consolation to the heavy electrical 
plant manufacturers. 

Figures for stations completed or nearing com- 
pletion are actual costs. Those for stations yet 
to be constructed are based on contract prices 
as at March, 1959. The table actually under- 
estimates the economies of size, since the smaller 
stations are the earlier ones and benefit from 
the lower prices ruling at the time. The table 
shows a formidable gain in capital and running 
costs. In 1948 it cost £67 per kW to build a 
power station. Those recently ordered will cost 
only £39 per kW. Sir Christopher Hinton has 
said that in future there will be only units of 
500 MW and over installed. It is understand- 
able that economies on this scale have left the 
heavy electrical engineering industry with a 
shortage of orders in the home market. No 
conceivable rate of expansion could keep up with 
this rate of technical advance. 


TaBLe I:—Trend of Passenger Movements Compared 
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The big gains of recent years have 
brought about by a conjuncture of circums 
which have been delayed in their operation ungjj 
recently by wartime and immediate 
conditions. The study of generating problems 
foreseen as long ago as 1926, when integrated 
transmission started, could not begin 
nationalisation in 1947. Immediately after the 
war speed of installation was the main criterign 
and the first 100 MW unit was ordered only jp 
1951. Some months ago Sir Christophe 
Hinton said it was interesting to speculate how 
much the downward trend in the cost of cop. 
ventional power could be increased if it could 
attract as great a research and development 
effort as its nuclear rival. 

Water continues to be one of the least effigi. 
ently handled problemsintheeconomy. S 
of our national water resources are slow and the 
study of hydrology given little priority. Tech. 
niques for industry, especially newly located 
industry, to estimate future water requirements 
are poorly developed. Yet the danger remains 
that a highly mechanised agriculture with a high 
and rising yield per acre needs increasing quanti- 
ties of water for irrigation, and industry is rais. 
ing its demand annually as output increases, 

The drought in 1959 gave some temporary 
urgency to the question. A report stating that 
developments in hand should raise the supply of 
water available by 1,000 million gallons a day is 
likely to be fulfilled to the extent of 700 million 
gallons a day by 1965. But the concentration of 
water undertakings is proceeding too slowly 
either for the needs of industry or to the liking 
of the government. There were 1,000 water 
undertakings in 1956. There are now some 800 
but the final target is about 200 to 300. 

In this country land transport has_ been 
dominated over the last year by economic issues 
if one measures importance by space in news- 
papers. So far as achievement is concerned, 
however, the technical issues have been much 
more important. The economic issues which 
beset, or bedevil, rail and road are dealt with 
later. Suffice it to say at the moment that the 
railways went into 1960 in the red and still 
need a major increase in their earnings. The 
roads went in with a high promise of an 
ambitious road programme and came out with 
a comparatively modest one. — 

Technical matters go forward. In passing it is 
perhaps proper to record in an article which 
deals mainly with the future 1960 saw the last 
steam locomotive delivered to British Railways 
from the Swindon works; it was a class 9 freight 
appropriately named the “ Evening Star.” On 
rail a number of developments have been put in 
hand which will set the direction of further 


TaBLe II:—Size, Efficiency and Cost of Generating Units 
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rch and its application. In traffic control, 


programmed control has been inaugurated at 


the Parson’s Green sidings of the London 
Transport Executive’s underground system. The 
new automatic control system has also come 


into operation at the railway sidings at Margam 
in South Wales. These both point ultimately 
to completely planned control, replacement of 
unskilled labour and quicker turn-round of 
rolling stock. 

In France, progress has been made with 
monorail overhead transport. In the past this 
type of transport has suffered from the initial 
disadvantages of noise and bulky, ugly con- 
struction work. The use of rubber wheels, 
electrical power and concealed workings in an 
aesthetically pleasing superstructure have been 
used to tackle these problems. 


Future Events 

A cyclone gasifier for gasifying coal fines, 
developed in Germany, is to be erected this year 
at the Manvers Main coke ovens at a cost of 
just over £500,000. If successful, it could be 
applied at other coke oven plants. Technically 
at least the coal and gas industries have much 
to gain from cooperation rather than re- 
crimination. 

Underground storage of gas is today a geo- 
logical survey problem. Its possibilities have 
been proven for some time abroad. 

Survey work has been going on in the Hamp- 
shire area and the Southern Gas Board has put 
in hand a scheme which will cost an estimated 
£97,000 compared with an equivalent capacity 
gas holder costing an estimated £600,000. 

The importation of methane is mainly an 
economic problem. Technically the gas industry 
is increasingly assuming that it can and will be 
available for importation in sufficient bulk. 
The natural gas is certainly available and more of 
it is going to be wanted by the gas industry. 
Bridging these two by economic transportation 
is therefore likely to be only a question of time. 


External Factors 


Political influences will be important in the 
near future in the service industries, especially 
for air transport and the railways. In the case 
of air transportation the possibility of Anglo- 
American cooperation to build a supersonic air- 
liner for the 1970’s suddenly increased towards 
the end of 1960. If it should come about that 
this country and the United States agree on a 
development project costing somewhere between 
£100 million and £200 million for a superjet 
to be put in hand over the next decade, there are 
likely to be further pressures built up for the 
full utilisation of what might be called orthodox, 
standard jet aircraft on civil airlines through the 
1960’s with consequent pressure on the obsoles- 
ence and gradual withdrawal of piston engined 
aircraft on international routes. The pressure of 
international airlines to operate at very small 
profit margins is therefore likely to continue. 
Competition is likely to be intensified and this 
will take the form of faster aircraft on the 
international routes accompanied by pressure to 
keep air fares down. 

The other political force at work in air trans- 
port in this country is the decision of the 
Government to remove the monopoly of the 
state air corporations’ scheduled air services. 
The Civil Aviation (Licensing) Act, in June, 
1960, gives independent airlines the right to 
apply for licences for new routes in competition 
with the two state corporations. The Licensing 
Board established under the Act is the con- 
trolling authority as to who obtains a licence 
and under what circumstances. 

It is likely that this change from state monopoly 
will give the independent concerns a greater 
freedom and may hasten the rationalisation of 
private concerns in air transportation. Last 
year the Cunard Steamship Company acquired 
control of Eagle Airways and Eagle Aviation. 
Cunard thus joined other shipping companies 
who have an interest in airline operation. 
Other large shipping groups already interested 
are Furness Withy, Blue Star Line, British and 
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Operating room at Margam marshalling yard, 
showing control panel for signalling and humping. 


Commonwealth Shipping, P & O-Orient and the 
Bibby Line. 

In the case of the railways, the Government 
White Paper issued in December, 1960, forecasts 
a big change in organisational structure. The 
main features of the change, which will mostly 
require legislation to put into effect are the 
replacement of the British Transpoit Commission 
and the present management structure by 
regional boards, reconstruction of the Com- 
mission’s finances (notably the railway side) and 
increased commercial freedom of operation. 
These changes follow the work of the Stedeford 
Committee whose report has not been published 
and which may or may not have recommended 
most of what the Government propose to do. 

The changes proposed in the organisation of 
railways, road transport, catering and miscel- 
laneous activities are no more than an outline. 
They are a beginning. The year 1961 must see 
flesh put on the skeleton. So far as it goes, 
the skeleton has much to commend it but it 
can mean all things to all men. The process 
of legislation will be vital in the railways’ 
rehabilitation process in 1961 (it may well run 
into 1962). This time, the basic legislation 
must be right if efficiency and a high morale 
are to be restored to the railways in particular, 
and to nationalised transport in general 


Market Trends 


As results in airline operations go, 1960 was 
financially a successful one for both BEA and 
BOAC. In the financial year 1959/60 BEA 


One of the constructional shafts in the Metropoli- 
tan Water Board’s Thames to Lee Valley scheme. 
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made a profit of about £2 million while BOAC 
earned a profit of over £4 million. In the case 
of BEA the profit was the largest yet earned and 
the key to success was an increase in traffic of 
some 17 per cent accompanied by a 33 per cent 
increase in freight for no more than a 6 per cent 
increase in capacity. It is known that in the 
current financial year the new Comet 4B jet 
airliners have been very profitable and this may 
justify the corporation’s policy of increasing its 
capacity ahead of its traffic to give another year’s 
good results for 1960 to 1961. 

Pressure on the operating airlines throughout 
the world to use the latest machines, keep their 
fares down and their standards of service up 
will continue. A new source of pressure on 
cost developed during the year when the Ministry 
of Aviation announced in October that charges at 
London A rport for landing aircraft would be 
significantly increased as from 1 April, 1961. 
A warning of the fate which awaits any airline 
if it reaches the point where it cannot pay for 
its investments in the latest aircraft, was seen in 
1960 in the unhappy series of developments in 
Capital Airlines Inc., in the United States. 
This company, which has been unable to pay for 
the Viscounts which it ordered from Vickers- 
Armstrongs (Aircraft) Limited, has had to face 
a foreclosure from Vickers and has had little 
active sympathy from the Civil Aeronautics 
Board in Washington. Its efforts to escape 
from its difficulties have been to plan a merger 
with another American company. 

On rail, the year 1959 ended with a deficit of 
£74 million by British Railways. In the early 
months of 1960, there were signs that the 
railways were winning back some freight from 
road transport. The problem remains for the 
railways to attract a larger volume of general 
merchandise. Unfortunately they can do noth- 
ing to attract a larger volume of coal which is still 
a staple source of freight income. As the 
demand for coal fluctuates, as at the present time, 
the railways income from hauling coal is bound 
to change with it. Winning general merchan- 
dise back from the roads must be a slow process. 
Manufacturers’ and merchants’ habits have to be 
changed and the railways have to persuade 
customers that they offer a speedier and more 
efficient service on rail than the roads can offer. 
It is a healthy sign, however, that the advertising 
policy of the railways in the f.eight market has 
become somewhat more aggressive. They have 
begun to capitalise on the crowded state of some 
of the main roads and this is at least a sign of 
improved morale in the fight for traffic. 

One of the most interesting developments in 
fire prevention in the last year or so, which has 
lessons for the future, is the way in which public 
opinion was whipped up over the design of drip 
feed heaters. Following a series of fires in which 
adults and children became casualties, stan- 
dards were laid down for the safer operation of 
this type of heating installation. The incident 
has two points for the future. First, manufac- 
turers cannot rely on the general public taking 
adequate safety precautions themselves. Secondly 
where there is sufficient public interest it can be 
mobilised quickly to bring about effective and 
timely changes in the design of consumer durable 
goods. 


Management and Labour 


Two critical points on labour relations in the 
service industries are still unresolved in the 
transport industries. The first of these is the 
problem of recruitment and wages in the munici- 
pal and London Transport Executive’s bus 
services. In 1960 the LTE offered its busmen a 
bonus scheme which received the blessing of the 
trade union officials. The garages would have 
none of it however and the LTE are still without 
any formula which will relate earnings to 
efficiency. They are thus still unable to break 
the vicious circle of lower passenger takings, 
lower revenues and consequent inability to pay 
higher wages without putting up fares to cover 
costs, forcing passengers increasingly to use other 
forms of transport thus leading back once more 
to lower income from fares. The problems of 
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the London bus services are not basically different 
from those in other large municipalities. During 
1960 provincial busmen received a pay increase 
and won shorter hours, but this in its turn may 
encourage the London busmen to ask for higher 
wages and shorter hours in order to maintain 
the differential between London and provincial 
working conditions. In London the LTE finds 
it impossible to plan for any foreseeable break- 
even point, but it continues to receive every 
encouragement from the Transport and General 
Workers Union to plan for a larger bus establish- 
ment that it can possibly run economically at the 
present time. It has still to come to terms 
with the fact that it can no longer realistically 
plan for an active and economic fleet of buses 
with a carrying capacity of say five years ago. 

On the railways, the big development in 1960 
was the Guillebaud report. This report, pub- 
lished in March, 1960, proposed an all round 
increase of 8 per cent for 75 per cent of the 
operatives on the railways. For the remainder 
an increase of 10 per cent was recommended. 
It considered that 8 per cent increase should go 
to general manual workers on the railways to 
give them parity with other workers in the 
industry. It recommended that the pay of 
salaried staff should go up by 10 per cent for the 
same reason. It named six grades of manual 
workers and three types of salaried staff whom 
it thought should have special treatment. These 
were permanent way men (excluding labourers), 
shunters and guards, signals and telecommuni- 
cations staff, signalmen drivers and motormen. 

On the staff side it singled out managers and 
supervisors in charge of manual workers, station 
masters and auditors. These grades it consi- 
dered should have a further 5 per cent except for 
senior grades of signalmen, communications 
staff and stationmasters for whom it recom- 
mended a further 10 per cent. The Guillebaud 
Committee came down firmly in favour of railway 
wages and salaries being kept competitive with 
those in other industries. The Government 
accepted the Gillebaud proposals but said that 
the railways must accept radical alterations in 
their structure. The result of this was the 
setting up of the Stedeford Committee. 

The Government White Paper on the reorgani- 
sation of nationalised transport outlines plans 
for promotion of railwaymen to the top. Hence 
1961 may bring a start to the improvement of 
selection, training and promotion of middle and 
top management on the railways—a development 
as important as equipment modernisation. 

In fire prevention the Government announced 
in September of 1960 that arrangements were to 
be made for extending the facilities for training 
fire officers. In the next three years a big 
increase of numbers is planned in a six months 
fire prevention course to take place at the Fire 
Services College. In addition some 700 person- 
nel will be given special short courses concen- 
trated mainly on methods of escape from 
burning buildings. 


A gas grid with good ports at both ends, coalfields 
in the middle and the bulk of its consumers 50 to 
70 miles on each side of its centreline. 
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The world’s longest flexible submarine cable will be laid by British Insulated Callender’s Cables 


from the British Columbia mainland to Vancouver Island in 1963 to transport supplies of natural gas, 


Piant and Materials Supplies 

The service industries at the present time pro- 
vide one of those occasional examples where the 
supply of a material can have a profound effect 
on the structure of an industry. For some years 
the main oil supply companies in this country 
have had over 90 per cent control of the distribu- 
tion of petrol through tied garages. This system 
has been attacked from many sides, both by 
representatives of the motoring public and by 
certain industrial organisations. On the side of 
the big international oil companies it has to be 
said that they have been able to provide known 
and acceptable brands of petrol throughout the 
country for the motorist. On the other hand it 
has been apparent that petrol prices in this 
country have been much more sheltered from 
the downward pressure on petrol prices through- 
out the world than in, for example, other coun- 
tries in Western Europe. The tied garage system 
has now been sent forward to the Board of 
Trade for examination under the Restrictive 
Practices Act. 

The change in the pattern of demand for 
petroleum products throughout the world, in 
this context in Western Europe, has left refineries 
with a surplus of petrol. This has become avail- 
able on a weak market and it has therefore 
become possible for companies to buy up cheap 
petrol and offer it to the motoring public at 
prices below those which are charged at tied 
garages in this country. One or two of the new 
suppliers of petrol to the public at non-tied 
garages have obtained their supplies this way. 
Petrol has been cheap, but it may be difficult to 
maintain adequate supplies. In order to main- 
tain the price advantage and also because they 
have limited distribution facilities, it has been 
common for these companies to make contracts 
with garages in certain areas only. In other 
words they do not offer, at least up to the present 
time, a nation-wide distribution of cheap petrol. 
This however may come later as independent 
suppliers become established in different regions 
of the country. Thus cheap petrol at a time of 
international recession in the oil industry is 
another source of challenge to the tied garage 
system. 

Not directly connected with these develop- 
ments, however, but running parallel to them 
has been the decision of the Rank Organisation 
to establish a chain of petrol stations and the 
decision of Total, a French owned company to 
enter the UK market. In the case of Rank, the 
petrol stations are offering well known brands 
of petrol and the attraction to the conern is its 
wish to diversify out of the cinema industry. 
In the case of the French company, the protected 
nature of the UK petrol market has attracted an 
outside competitor. The classical case of high 
prices attracting increased supplies has begun to 
operate. 


Production 

Towards the end of 1960, Stewarts and Lloyds, 
the big steel producers, announced a sharp 
recovery in their turnover and profit during their 
financial year 1959 to 1960. Sales increased from 
£119 million to £139 million, or 17 per cent. 
Much of the improvement was due to large pipe- 


line contracts abroad. Pipeline construction 
(see also the following section ‘ Expansion and 
Investment ’’) promises to stimulate the effici 

of the engineering and metal forming industries 
in the next few years. 

The service industries hold out some of the 
best prospects for higher productivity—some 
from a tradition of rapidly rising productivity, 
other because at last they are obtaining sufficient 
capital. Among the former are petroleum trans- 
portation and refining, electricity supply and air 
transport. Among the later are the railways 
and roads. Gas too has considerable potential, 
especially if the grid comes into being. 

Shipping is one of the most difficult to assess 
for the future. The amalgamation of Union- 
Castle and Clan Line into the British and 
Commonwealth Shipping Company Limited, with 
its marriage of conservatism and enterprise, may 
be the beginning of a trend to larger units which 
will be more susceptible to improved techniques 
of management control developed elsewhere in 
industry. Meanwhile Cunard have indicated 
their confidence—and so too has Whitehall—in 
the future of the ship in competition with aircraft 
on highly competitive world routes by deciding 
to build a new ship to replace the Queen Mary 
on the North Atlantic run. Shipping as a whole 
is still waiting for better days. In October, 1960, 
more ships entered and cleared UK ports in 
ballast than 12 months earlier and at the end of 
November, 1960, the tramp shipping freight index 
was at 70-2 against 69-6 a year earlier and 100 
in 1952 and 113 in 1957. In December, how- 
ever, there was a slight improvement when the 
freight index rose to 74-7, the best level since 
April, 1957. 


Expansion and Investment 


One of the big question marks overhanging 
1961 so far as investment in new equipment is 
concerned, is the future of the railway modernisa- 
tion programme. A study group under the 
Minister of Transport was set up at the end of 
October, 1960, to revise the 15 years railway 
modernisation plan estimated to cost £1,600 mil- 
lion. The Minister announced at that time that 
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it had been necessary to slow down the Com- 
mission’s rate of investment and that the maxi- 
mum expenditure on railways in 1961 would be 
£140 million compared with £160 million in 1960. 
He promised a White Paper as soon as possible 
and said that there was no question of stopping 
modernisation. The reason for revising the bill 
for the time being is the credit squeeze. There 
is here however an element of uncertainty, 
particularly for the electrical engineering industry. 

The 1960’s are going to be the era of the 
pipeline. Ever since the war the possibility of 
piping large quantities of fluids from the source 
of extraction to the ultimate market has been 
developing rapidly. It has been apparent for 
some time that pipeline transportation is par- 
ticularly economic under two circumstances. 
First, where there is a big national or inter- 
nation flow, the pipeline can act as a main 
artery over long distances. These uses have 
been developed with particular success in North 
America, in the Soviet Union, in the Middle 
Fast and from the Mediterranean ports of 
Europe to the Low Countries. They can also 
prove economic where there is a very large 
concentration of consumption so that there is 
an unceasing flow of supplies in one direction. 
It is an obvious but critical fact for a pipeline 
that it can sustain a flow in only one direction 
and therefore that flow must be very close to 
100 per cent of capacity. 

A number of important developments stem 
from the recognition of the advantage of pipe- 
line transportation. First, the use of pipes is 
going to affect the siting of oil refineries as it is 
easier to pump crude oil through long pipes 
than certain finished products. Second, there 
is already talk of a pipeline from Fawley or 
from the Thames estuary to central London. 
Third, it is becoming commercially attractive 
to build a general purpose pipeline operating 
in the same way as general purpose tankers. 
That is, pipelines are on the way which will be 
used like roads (or rather one-way streets) 
with mixed traffic. 

These are all developments for the next few 
years. With them is likely to come intensification 
of the controversy about the wayleaves for 
pipeline construction. Esso Petroleum Company 
Limited were able to sponsor a private Bill for 
their Fawley to London oil pipeline but in 
future the problem is likely to attract general 
legislation except for the railways. A straw in 
the wind so far as pipeline development is 
concerned is the suggestion in the Government 
White Paper of December, 1960, on reorganising 
nationalised transport that provision for enabling 
the railways to build pipes along the line of the 
permanent way will be preserved in any future 
legislation, and legislation in 1961 or 1962 there 
will certainly be. 


Long Term Research 


Development of the national gas grid evokes 
periodic public interest but it never grips the 
public mind the way the development of the 
electricity grid has done. This is perhaps 
because the gas industry can offer no startling 
estimates of future large-scale expansion but 
talks perforce of rationalisation. In consequence 
the national grid still seems ten years away—as 
it has seemed for so long. But it may be less. 
Pipeline technology, the gas industry’s need to 
cut costs by high pressure techniques using 
cheap coal, and the prospect that the industry 
may soon win through economically to a modest 
surplus are all working in the same direction. 
It all helps to add argument to the idea of a 
gas grid with its axis, say, between Liverpool 
and London having good ports at the ends, 
cheap coal in the middle (in the Midlands) and 
the bulk of its consumers 50 to 70 miles on 
either side of it. 

It has been estimated that the technical 
advance of conventionally fired power stations 
bears a research and development charge of 
something like 5 per cent of the value of the 
Plants erected. In contrast the nuclear sections 
of the new power stations to be built might 
bear a corresponding charge of 30 per cent. 
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Unfortunately, the fire 
losses in the UK have 
been very heavy in the 
last two years and pro- 
visional figures for 
1960 (based on the 
first 10 months) show 
only a small return to- 
wards the pre-1959 
figure. 
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The CEGB formula now is that for each doubling 
of the capacity of a power station the total 
capital cost rises by only 80 per cent while 
there is a 24 per cent reduction annually in 
costs arising from steady improvement in 
manufacturing technology. It is against these 
sort of figures from conventional stations that 
nuclear power has recently had to compete and 
it is small wonder that the nuclear side is some- 
what in eclipse—for the time being. 

Technical developments in water include a 
wider use of plastic piping (which is more 
flexible and less affected by frost than metal) 
and a growing use of automatic controls at 
unmanned stations. But the big technical 
developments are, as would be expected, in 
localities where water cannot be taken for 
granted even temporarily. Techniques of de- 
salting water in arid areas continues to make 
progress while in Australia reduced evaporation 
is being induced by spreading cetyl alcohol in 
powder form on the surface. 

Piping supplies of fuel is one of the most 
important technical development’s of the 1960’s. 
A coherent distribution system has already played 
a key part in the development of electricity supply 
and could in the next decade revolutionise the 
gas industry’s distribution. The piping of oil 
has played an important part in developing the 
industrial economies of North America and 
Western Europe as well as Russia in the last 
decade. Even in this country progress has been 
made in such schemes as the pipeline from Fin- 
nart to Grangemouth in Scotland. But further 
progress, involving important technical changes 
is in the offing. Since all technical change is 
inter-connected the growing use of piped power 
could well be a catalyst for technical fields at 
first sight quite disparate. British Insulated 
Callender’s Cables have recently won a contract 
for providing and laying a pipeline to carry 
natural gas from British Columbia mainland to 
Vancouver Island. When completed this will 
constitute the world’s longest flexible submarine 
gas pipeline. 

Hydraulics has growing applications in boring 
work leading on the one hand to new openings 
for large compressors and turbo-blowers (indeed 
bringing them into closer competition) and on 
the other, suggesting the increasing application 
of hydraulics to industrial control systems. 
Piping techniques, which have developed notably 
for natural gas, are stimulating the development 
on a growing scale of storage techniques for gase- 
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ous fuels. Flow and pressure work must mean 
developments in pressure vessels and vehicles 
to carry fluids under pressure. More pipes means 
pipes of larger diameter and this must mean 
new pipe fabrication techniques. 

This must mean a stimulus right back through 
mining engineering to the pipe and tube sections 
of the iron and steel industry and so to welding 
techniques and seamless tube construction. 
Such are the technical forces at work in the early 
1960’s whether one thinks of oil being piped 
from Fawley to London Airport or the great 
new Soviet networks. 

The two great destroyers of engineering 
accomplishment are rust and fire. Flood quali- 
fies to a much smaller extent. Rust prevention 
is largely a question of technical knowledge 
and cost. It is even possible to argue that gradual 
rusting is an aid to progress. It is different with 
fire, which is in any case a management and 
human relations problem as well as one of 
directing prevention research in the right direc- 
tions. In the first half of 1960 fire losses came 
to £27 million as against £22 million for the 
same period of the previous year, 1959. 

The 1960’s, with fire hazards rising—the 
industrial system will be becoming not only larger 
but will also be handling what will be intrinsically 
greater fire hazards as processes grow in com- 
plexity—needs more fire research, more care in 
choosing non-inflammable building materials, 
more thought in the layout of buildings and more 
publicity. 

New fire legislation has been put into the 1959 
Factories Act which it is hoped to bring into 
operation very soon now. Greater publicity 
about the role of management in fire prevention, 
knowledge of alarm systems and care in handling 
fire hazards by operatives and better and speedier 
fire warning systems are all lines on which there 
should be improvement in the next few years. 
The other direction in which there is scope for 
advance is in coordinating more closely the 
development of new materials and building 
techniques with fire hazard research. Improve- 
ments in materials and methods are vital but 
they can be self-defeating if fire is forgotten. 


Forecast 


Among the fuel and power service industries 
it may well be that gas will follow the grid 
development of electricity in the next decade. 
Petroleum and its products are also likely to be 
linked in big nation-wide distribution systems 
based on pipelines. Electricity, long the darling 
of the economic planners, is hardly likely to lose 
its popularity as an outlet for investment with 
its current spectacular performance in reducing 
costs of generation using conventional power 
stations. 

Fire and water should be of growing technical 
and economic interest as industrial capacity 
increases. The economy is going to need 
greater water supplies and smaller fire hazards 
and at present it is hopelessly ill-equipped to 
deal with either issue on a large enough scale. 

We are likely to get our new roads—slowly 
and to the accompaniment of a good deal of 
lobbying. There may be important developments 
in raw materials on the way. On rail the country 
still awaits the managerial revolution and this 
need will be with us long after the teething 
troubles of the electric railway systems on 
Clydeside and by the Thames estuary are over 
and done with. In the air, competition and high 
development costs give an impression of frustra- 
tion but this may not be so for long. VTOL and 
the superjet may produce an economic shift 
based on technical developments of the first 
importance. At sea the battle of the Atlantic 
between sea and air could well enter on a 
decisive phase in the next ten years. 

Perhaps closest to all of us, and farthest at 
the moment from solution, is the problem of 
traffic congestion in the large towns. Do we 
face a grid and pipeline age -partly because we 
cannot move our private cars? Is it all a com- 
plicated case of the mountain coming to Mahomet 
because Mahomet cannot get to the trunk roads, 
airports and seaports to go to the mountain? 
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Tractors, hydraulic and hydro- 
static drives, milling, freeze 
drying, brewing and baking, 
bottling and packaging, and 
harvesters. 


GRICULTURAL and food machinery manu- 
facturers have an important contribu- 
tion to make towards adequate feeding of an 
ever growing world population. While in 
the more highly developed countries the 
trend is towards greater convenience through 
improved methods of food processing and 
packaging, there is immense scope in the 
underdeveloped countries for increased use 
of agricultural machinery of all types. 

The British agricultural machinery industry 
has shown itself more forward thinking than 
the majority of its competitors and this has 
been reflected in a steady rise in the value 
of exports of farm machinery and tractors in 
recent years. Food machinery manufac- 
turers have been more concerned with supply- 
ing a growing home market but here also 
exports are increasing and in the long term 
are capable of very marked expansion. 


Design and Development 

If one were to inquire of any modern farmer 
what he considered to be the most important 
single advance in farm mechanisation over the 
past 30 years, his answer undoubtedly would 
be the development of hydraulic systems for 
use with farm tractors. Hydraulic engineering 
in agriculture has now reached to the stage 
where it is indispensable, and the future trend 
in this direction is towards the perfection of the 
one man operation (in which the driver does not 
have to leave his seat while performing several 
different tasks) and ultimately, perhaps, to the 
employment of a driverless machine directed by 
a controller placed at a convenient spot relatively 
remote from the field of operations. Experiments 
have been, and are continuing to be, carried out 
in this sphere, with fair success both in Western 
Europe, in North America and in the USSR and 
her satellite countries. 

A new development which will have special 
importance for the future is the application to 
the tractor of hydrostatic transmission. There 


The Super Major, with head lamps and grille that 
meet certain overseas requirements. 


are at least three different prototypes of this 
system on full scale trials in the United Kingdom 
at present and, in general, these are based on 
the substitution of hydraulic pumps for the gear 
box. 

One such system includes the introduction of 
steering valves permitting a tighter turning circle, 
thereby giving greater manoeuvrability. Instead 
of hand control, a single toe-heel pedal gives 
forward and reverse movement and _ braking. 
Using the hydraulic drive system, the vehicle 
operator is freed from the business of gear 
changing, braking and wheel locking, and can 
concentrate on steering with less danger of 
fatigue. This pedal also acts as a brake, separate 


‘from the parking brake. 


Future trends in crop production mechanisa- 
tion, harvesting, and the mechanisation of live- 
stock tending, are all in the direction of labour 
and money saving combined with efficiency. In 
consequence of this, considerable cash grants 
and indirect expenditures allied to the future 
training of the younger generation are now 
manifest. One of the many tangible results, 
and in the long run perhaps the most rewarding, 
will be the establishment in Bedfordshire of a 
National College of Agricultural Engineering. 
This will provide both British and foreign 
students with full length courses to enable them 
to qualify as agricultural engineers. The indus- 
try is making a free gift of all the machinery 
required by the new college, and will maintain 
and keep it up to date as necessary. 

Food machinery developments are governed 
to an important degree by the needs of the food 
processing industries and have to be examined 
against the changing pattern of that industry and 
of public taste. To meet the challenging com- 
petition in sales to the public the food manu- 
facturer is always searching for new or modified 
products, new or modified packs and increased 
efficiency in production to keep his products at 
a competitive price. 

What is the present position? It is that in 
Britain the average person today eats five times 
as many canned vegetables, three times as much 
canned meat and fourteen times as much canned 
soup as before the war; quick frozen foods, 
formerly an expensive rarity, are now very widely 
available; almost all types of food are now 
packaged for sale to the consumer in the interests 
of convenience, hygiene and sales appeal. Even 
foods for the domestic cat and dog are now 
specially manufactured and canned on a vast 
scale. This, then emphasises the dependence 
of the food industry upon machinery suppliers, 
who cover makers of equipment for the produc- 
tion of bread, biscuits and flour confectionery; 
chocolate and sugar confectionery; beer and soft 
drinks; for the treatment and processing of milk 
and the milling of grain; for abattoirs and for 
the processing and canning of various foods. 
Coupled with all this machinery is a wide range 
of packaging machinery. Developments in 
various sections of the industry are now examined 
in turn. 

The modern grain milling industry has owed 
much to the development of flexible pneumatic 
and gravity conveying systems. This ability to 
handle large quantities of flour in bulk has led to 
bulk transport of the product in road tanker 
from mill to user—the baker or biscuit maker. 
Deliveries of sugar and fats can be made in a 
similar manner. This, then, has set the pattern 
for automation in the bakery. A recent installa- 
tion in a modern biscuit factory provides for the 
intake of flour in bag or bulk, sample testing and 
return of rejected deliveries, storage of seven 
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different types of flour, batch weighing 
blending, batch delivery to the prod 
lines, and some pre-treatment of the flour fax 
Allied to this plant is electrical weighing, jg 
and control equipment which enables the pj 
to handle up to 80 different recipes. 2 
Selection and control of recipes can be carmel. 
out in either of two ways: by a manually 5 
grammed system, or a pre-programmed 
using punched cards which gives fully automa 
operation. Holes punched in each recipe om 
correspond to the weight of each ingredian 
required. Plugs inserted through each hole 
corresponding holes in the programme pape 
interconnect two printed circuit matrices, % 
selecting the type and weight of ingredient, ~ 
A further development in the bakery has been 
that of continuous bread dough pr ing 
The conventional cycle in the production of 
bread-dough involves these steps: the mi 
of water, flour and yeast—the essential in 
ents of bread—and salt, sugar and malt jp 
improve flavour and the bread’s nutritional 
value: the fermentation of this “ sponge” jg 
troughs for several hours: and the make up of 
the “‘ sponge” into individual dough pieces for 
final proofing and baking. The continuoys 
dough making process telescopes these steps 
taking the regular ingredients and a small portion 
of flour to form a homogeneous “ liquid sponge,” 
This is then processed by accelerated fermenta. 
tion and the fermented “liquid sponge,” other 
liquid ingredients and flour are fed to a continuoys 
mixer. Dough is mixed for about 30 sec before 
being forced out of the nozzle in a continuous 
length of uniform diameter. 
This process of continuous dough making 
an example of the way in which the primary 
technology of chemical engineering is being 
applied in food processing. Another applica- 
tion, still in the development stage, is the con- 
tinuous brewing of beer. The continuous 
mashing process takes the crushed malt which is 
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Ferguson 35 Tractor fitted with the Lucas hydro- 
Static transmission. 


fed by a continuous weigh feeder into a device 
where it is mixed with a controlled quantity of 
water. The resulting mash is fed by a positive 
pump in plug flow through stainless steel tubing 
of such a length that inversion of the starch is 
complete by the time the mash leaves the tube. 
Separation of the sweet wort from the mash is 
carried out on a rotary table filter. 

In the brewing process such wort is then fed 
through a plate heat exchanger and heated by 
regeneration and steam to approximately 260° F 
and after cooling by regeneration to approxi 
mately 220° F is allowed to pass through a hop 
bed in a separate vessel or vessels for the process 
of hop extraction to take place. After hop 
extraction the wort is allowed to flash down to 
normal boiling point and is then fed to a plate 
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cooler before passing to the fermenting vessels. 
Two experimental plants are already installed 

and in operation and it is understood that two 

further plants are to be installed in the near 


future. All these plants have been designed to 
give a wort output of approximately 180 gallons 
per hour at a gravity of 1,050°. 

This continuous brewing process was shown at 
the Brewing, Bottling and Allied Trades Exhibi- 
tion as was another continuous process described 
as cascade fermentation which is also in the 
development stage. This process, which has 
been described as the brewer’s approach to the 
subject, embodies a series of fermentation 
vessels arranged in cascade form so that liquid 
overflows from the first into the second and so on. 
In the first, sterile wort mixes with the yeast 
already in the vessel and while slowly travelling 
upwards is gently roused; in the second vessel 
fermentation proceeds at a rapid pace and 
in the third, fermentation reaches the peak of 
yeast production and the yeast crop comes to the 
surface where it is skimmed at set intervals; the 
fourth is mainly a washing and settling vessel. 
This system can be used with any type of wort and 
can also be adapted for antibiotics. 

While on the subject of breweries, mention 
should be made of the attention which is being 
given to increasing the output of bottling lines. 
The bottler now has available to him automatic 
decrating and crating machines and crate 
Stackers as well as a range of bottle washing and 
bottle filling machines of fantastically high 
capacity. It will be appreciated that with all this 
mechanisation the ‘‘ odd size’’ bottle can cause 
considerable trouble and a machine has been 
developed which meets the need of the con- 
tinuously running high speed bottling machine 
by gauging bottles and automatically rejecting 
and discarding those bottles which vary from the 
“standard ”’, 

The great expansion of self-service stores in 
recent years has had a number of important effects 
on food processing. Particularly it has become 
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important to reduce the take-home load which 
the housewife has to carry and this has led to 
fruit juices, soups and other liquid products 
being sold in concentrated form. In the concen- 
tration of liquid foodstuffs, great care has to be 
taken not to impair the flavour by overheating 
and there is a continuing trend to the use of high 
vacuum to reduce the boiling temperature and 
to keep to a minimum the time for which the 
liquid is in contact with the heating surface. A 
plant which is finding increasing use in this field 
is the plate evaporator based on a combination 
of the climbing and falling film principles and 
employing gasketted stainless steel plates in 
place of the usual tubular heat exchanger con- 
struction. 

Another process embodying the important 
pre-requisites of low temperature evaporation 
and short time of contact with heat is to be found 
in an evaporator which actually concentrates 





(Left above) Continuous 
masher, part of the con- 
tinuous brewhouse made 
by the APV Company. 


(Left below) 
MB pocket _ sealing 
machine; for packing 
bacon or cheese. The 
pockets, closed under 
vacuum, are made from 
materials with an internal 
heat seal coating. 
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(Right) Control panel 
based on a punched card 
system for a biscuit plant. 





while the liquid is quite cool. In place of the 
conventional use of steam, ammonia gas is used 
as the heat transmission medium. The plant 
comprises essentially a climbing film calendria, 
separator, and condenser. Ammonia gas or 
another refrigerant gas, such as methyl chloride 
or freon, is heated by compression and delivered 
into the heating space of the calendria where it 
condenses, giving up its heat to the liquid being 
concentrated. Such plant has been used success- 
fully in the concentration of coffee, fruit juices 
and milk. 

The presentation of foods in a light form, 
which readily reconstitutes to the original size 
and texture, by freeze drying is a development 
from which much is to be hoped. Arising from 
work by the Aberdeen Experimental Station of 
the Ministry of Agriculture, Fisheries and Food, 
commercial accelerated freeze drying plants 
utilising vacuum contact plate dryers are now 
being made in this country. The basic process 
of all freeze drying systems is the removal of the 
water content from the frozen foodstuffs by 
sublimation, i.e. direct conversion from ice to 
vapour without passing through the liquid phase. 
To do this, the frozen foodstuffs are placed in 
trays in a vacuum cabinet which is rapidly 
evacuated to an absolute pressure of about 
1 mm Hg. Heat is then transferred to the food 
to sublimate the ice, the temperature being 
controlled to ensure that the food itself is not 
affected. Earlier methods of freeze drying 
incurred excessive drying times due to the diffi- 
culty of transferring sufficient heat to the product. 
Dielectric heating is also under investigation. 
The equipment is built up from cabinets each 
capable of dealing with up to 1} tons of prepared 
food every 24 hours. Continuous plants are 
understood to be in development. 

No article on food machinery developments is 
complete without reference to the canning indus- 
try. Development here has led to automation 
to increase output and to keep down the price 
of the finished product. Mobile harvesters are 
used for such vegetables as peas and beans, 
handling between one and two tons of peas per 
hour. To ensure that such canned or quick 
frozen vegetables are of prime quality, it is 
necessary to pickle these at exactly the right time, 
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transport quickly to the factory and process 
them almost immediately. Short wave radio is 
now being used to maintain close contact between 
the fields and the factory. In the canning of all 
products, equipment is designed to operate 
under carefully controlled conditions of time 
and temperature to ensure sterility of the product. 
A further important feature is the retention of 
the natural colour and form of fruits and vege- 
tables. To this end, there was introduced 
comparatively recently a hydrostatic continuous 
pressure cooker in which the cans are subjected 
to a more gradual heating up and initial cooking 
than in conventional pressure cookers. 

Wherever the food industry is examined today 
one finds that the old arts are being replaced by 
science and technology. Equipment is gradually 
evolving on the basis of traditional designs 
through the application of food engineering which 
is basically chemical engineering taking particular 



























account of such factors as hygiene and sterilisa- 
tion. There is, however, need to speed up this 
evolution and one looks to this happening as 
food technologists are produced by the National 
College of Food Technology. 


Future Events 

Apart from the usual annual agricultural shows 
a number of important events are scheduled for 
the coming year. The Engineering Section of the 
British Association will take agricultural engineer- 
ing as their theme next September, while in 
March the First National Meat Machinery 
Processing and Handling Exhibition will be held 
under the auspices of the Institute of Meat at the 
Royal Horticultural Society’s Hall, Westminster. 

International Agricultural Exhibitions are to 
be held in Brussels and Cairo in February, and 
an International Agricultural Machinery Exhibi- 
tion in Paris in March. Agricultural Machinery, 
of course, also figures prominently at the Smith- 
field Show and Agricultural Machinery Exhibi- 
tion to be held at Earls Court in December. 

New developments in refrigeration will be 
displayed at the Refrigeration and Air Con- 
ditioning Convention and Exhibition in April, 
while in the following month the International 
Packaging Exhibition (Macropack) is to be held 
at Amsterdam. May is also an important 
month for automatic vending and display 
machinery since it will see both the Self Service 
Shop Equipment Display and Vending Exhibi- 
tion at Olympia, and the Third International 
Automatic Vending Exhibition at the Royal 
Horticultural Society’s New Hall, Westminster. 


External Factors 

Manufacturers of machinery and equipment 
for the agricultural and food industries may face 
difficulties in the home market in 1961. Produc- 
tion of all types of agricultural machinery, except 
tractors, fell in 1960 and in the case of tractors 
sales were increased principally as a result of an 
intensive export drive. While output of food 
machinery and equipment rose there are indica- 
tions that UK food manufacturers are beginning 
to spend less on equipment. 

Many manufacturers of agricultural machinery 
believe that the market for certain types of farm 














feltia lols) am b's.) 


The Hurricane harvester fitted with hinged chute 
(shown raised), tilting drawbar, skids and plastic 
guard to the drive shaft. 


equipment has now reached saturation point in 
the home market. The downward trend in the 
numbers employed in agriculture continued in 
1960, and by June of last year there were 553,700 
regularly employed on the land compared with 
572,100 in June, 1959, and 640,800 in June, 1955, 
It appears, however, that the continuing decline 
in agricultural labour is now beginning to have 
less effect on farm mechanisation than has 
hitherto been the case. 

To some extent, the decline in demand for 
agricultural machinery in the home market has 
been caused by a perceptible trend away from 
arable to pastoral farming over the last few years. 
Between 1956 and 1959, for example, the quantity 
of UK wheat milled fell from 5-4 million tons to 
5-0 million tons, while the quantities of oats 
milled also declined by 10 per cent over the 
same period. Meanwhile, the number of cattle 
on agricultural holdings rose from 10-9 million 
to 11-8 million between June, 1956, and June, 
1960, while the number of sheep and pigs rose 
from 23-6 million to 27-8 million, and 5-5 to 
5-7 million respectively. It is noteworthy that, 
in 1960, demand for milking machinery declined 
far less than demand for equipment used on 
arable farms. 

The slackening of demand for further equip- 
ment was emphasised last year by the fall 
experienced in farming incomes. It is anticipated 
that there will be further price reductions at the 
1961 spring review, which will further depress 
farm incomes and thus purchasing power for 
agricultural equipment. 

In 1959, there was a fall in gross fixed capital 
formation by the food, drink and tobacco 
industry, from £95-4 million to £92-4 million. 
This figure fell further in 1960 to about £89-6 
million and, while these figures only give a very 
rough indication of possible trends in expenditure 
on equipment, they suggest that expenditure on 
machinery by these industries will continue to 
decline. 

Under these circumstances it is very important 


TABLe I:—UK Production of Agricultural Tractors and Equipment, 
1959 and 1960 (January-June) 
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for the future of the machinery manufacturing 
industry that the high export ratio should be 
maintained and even improved. Exports of 
agricultural 'machinery (including _ tractors) 
accounted for nearly 60 per cent of total sales in 
1960, while one-third of UK output of food, 
drink and packaging machinery went overseas. 
The industry has, in short, a well-developed 
export market and what is more important 
maintains a high level of overseas sales, not only 
by offering good quality products but also by 
selling at competitive prices. 


Market Trends 


Table I shows to what extent the fall in farm 
incomes affected production of agricultural 
machinery in 1960. As can be seen, the fall was 
particularly marked in the case of combine 
harvesters (a decline of 42 per cent); tractor 
mouldboard ploughs (37 per cent down) and 
grain and grass driers (down by 33 per cent). 
While no figures are published for second-hand 
trade in farm equipment, it is known that there 
has been an appreciable fall in prices of used 
equipment and this certainly reflects a sharp fall 
in demand. As in the case of the motor vehicle 
industry, a healthy second-hand market in farm 
appliances is essential to the prosperity of the 
trade as a whole. 

It has been suggested that the demand for farm 
equipment is likely to change in emphasis in 
coming years. Now that the majority of UK 
farms are mechanised as far as cultivating and 
harvesting machinery is concerned, there may 
be a relative increase in demand for “ processing ” 
equipment, such as driers, conveyors and balers. 
While this may be true in the long term, there 
is at present no indication that any increase in 
demand for such equipment will offset the 
decline in demand for cultivating and harvesting 
machinery. Meanwhile, production of grain 
and grass driers in the first half of 1960 fell by 
33 per cent compared with the same period of 
1959 and, though production of pick-up balers 
fell by only 16 per cent, there is as yet no statis- 
tical evidence to show that sales of these types 
of equipment are suffering any less than those 
of harvesting and cultivating machinery. 

Deliveries of food and drink machinery in 
1960 were around £34-6 million and of packaging 
machinery about £15-8 million, both about 
5 to 10 per cent up on the previous year’s figures. 
In the case of food machinery, however, this 
was again largely due to the increase in exports 
(up to 40 per cent) while the packaging machinery 
industry maintains a high level of activity 
because of the growing demand for canned and 
other foods referred to earlier in this article. 
Deliveries of commercial refrigerators also rose 
substantially in 1960 by over 10 per cent to 
£18-5 million. Makers of both packaging and 
commercial refrigerating equipment can expect 
the demand for their products to continue to 
rise in 1961, probably at a somewhat slower rate 
than last year. It is noteworthy that the deliveries 
of industrial refrigerators, a large proportion of 
which must go to quick freezing plants, fell 
during 1960 from £7 million to £5-5 million, 
which suggests that food manufacturers do not 
expect the demand for frozen products to expand 
much beyond the 1960 level. 

Trends in export deliveries of agricultural and 
food equipment are on the whole encouraging, 
as can be seen from Table II. There was a 
particularly noticeable increase in 1960 of exports 
of agricultural tractors (new and secondhand) 
which rose by 35 per cent, sugar machinery 
and refining machinery (75 per cent up), commer- 
cial refrigerators (32 per cent up), and tea 
machinery (up by 22 per cent). Fortunately for 
the industry there are indications that the 
export market for UK food and agricultural 
equipment will continue to expand. 

The European market is likely to expand most 
rapidly. While this may appear paradoxical 
in view of the theoretically big potential demand 
in less advanced countries, it is not difficult to 
see the reasons. First, agricultural labour is in 
general more plentiful and cheap in the under- 
developed countries. Second, in spite of the 
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quantities of aid being provided for these coup. 
tries, the amount spent on social services ig hj 
leaving comparatively little for investment in 
farm mechanisation. Moreover, the pu i 
power of the underdeveloped countries hag nog 
been helped by the continuing low level} of 
primary product prices. On the other hand, the 
flow of labour from the land is gathering page jp 
the rapidly expanding industrial countries of 
Western Europe and farm mechanisation ‘5 
becoming increasingly necessary as the remaining 
labour is neither cheap nor plentiful. M 
Ferguson, for example, believe that 
saturation point has been reached for agricultural 
tractors in the UK and that future demand _yilj 
be largely for replacement. Only 70 per cent 
of French farms, however, are said to have 
tractors and there is a large potential market 
remaining to be tapped in that country alone, 

Already the agricultural machinery ind 
has a firm footing in European markets, to which 
40 per cent of total exports are despatched, 
Interest in freer trade in agricultural equipment 
was encouraged last year by the establishment 
of the European Committee of Association of 
Manufacturers of Agricultural Machinery 
(CEMA), in which the UK industry is likely to 
play an important part. 


Management and Labour 


Faced with declining demand in the home 
market some large companies in the agricultural 


TABLE II:—United Kingdom: Exports of Agricultural, Food and 
Packaging Equipment, January-September, 1960, compared 
with January-September, 1959 





Percentage 
increase or 
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Equi > 
quipment 
in 1960 
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1959 1960 
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Agricultural and Forestry 
and tools :— 
Axes, hatchets, 
and matchets 
Shovels and spades 
Forks... ry 
Hoes 
Scythes, 
hooks ‘a 
Hand saws and blades. . 
Blades separately con- 
signed. . a as 
Agricultural machinery :— 
For preparing and culti- 
vating the soil: 
Ploughs, mechanica 
power .. ‘s 
All other vb ar 
For harvesting, washing 
and sorting: 
Hay and grass mowers 
Combine _harvester- 
threshers .. : 
All other 
Dairy machinery: 
Milking machines 
All other 
Lawn mowers: 
Hand driven, 


adzes 


“'sickles and 


404-1 


1,478-2 
3,860: 1 


286°8 
1,461°1 


com- 
‘6 632:9 
681-6 
147-4 
890°3 
58,894°1 
1,486-0 
16,627°7 


plete we 
Other, and parts 
Sheep shearers and clip- 
ping machines ‘ 
Other descriptions os 
Agricultural tractors, new 
Agricultural tractors, 
second-hand ..| 1,068-4 
Parts for tractors ..| 16,140-6 
Commercial and Indus- 
trial refrigerators :— 
Commercial, complete 
Commercial refrigerat- 
ing equipment and 


945-5 
44,301-4 


1,293-4 1,108-2 


2,335:3 
1,015-7 


parts .. re ae 3,081-1 
Industrial plant and 
equipment ve 988-7 
Food machinery :— 
Bakery and biscuit ma- 
chinery (excl. ovens) 
Chocolate and sugar 
confectionery machin- 


1,132-9 1,400-3 


ee 6 fe 286°4 341-5 
Sugar making and refin- 
ing machinery (excl. 
centrifugal) .. hi 
Other food processing 
machinery .. *¥ 
Drink preparation and 
sterilising (incl. brewers) 
machinery — , 
Packaging, packeting, bot- 
tling, canning and label- 
ling machinery..  . 
Agricultural spraying 
equipment su 
Tea machinery . ‘ 
Tobacco, cigar and cigar- 
ette making machinery 


Total above. . 


2,529:2 
1,193-3 


4,383-2 
1,358-°5 


1,433-5 1,704-7 


3,903: 5 


584-4 
534:5 683-0 


2,765°6 3,443-0 
-| 97,449-9 119,404-4 


4,169°2 
548-8 
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inery industry had to put some of their 
jabour force on short time or declare them 
redundant towards the end of last year. Massey- 
Ferguson’s Coventry and Kilmarnock factories 
were both on short time, and 3,700 men were 
affected at Coventry. A revival in export sales 
towards the end of the year helped this company 
to reestablish full-time working, but elsewhere 
up to 300 men were declared redundant at the 
Bradford factory of International Harvester 
Company of Great Britain, while Vickers- 
Armstrongs had to close their tractor factory 
at Newcastle which had employed 750 men. 
The industry was not however very much affected 
by labour unrest. 

The Agricultural Engineers’ Association has 
continued to pioneer the spread of technical 
knowledge among technicians in the industry and 
has been particularly active in training overseas 
students in the use of agricultural machinery. 
Since the end of the war the association have 
brought to this country at least 15,000 people to 
be trained in the use and maintenance of farm 
equipment. Training is also given overseas and 
in 1960 the AEA, working closely with the 
government, set up the agricultural machinery 
and soil training centre at Karaj, near Tehran. 
The establishment of such schools are always 
extremely valuable, not only in encouraging farm 
mechanisation abroad, but also in implanting 
knowledge about products of the UK agricul- 
tural machinery industry in the minds of future 
potential buyers of farm equipment. 


Plant and Materials 

There was no indication of any difficulty in 
obtaining supplies of materials for use in agricul- 
tural and food machinery in 1960. Deliveries of 
finished steel to agricultural machinery manufac- 
turers fell from 146,000 tons in 1959 to about 
109,000 tons in 1960 but this was largely due to a 
decline in demand for raw materials and not to 
any shortage of supplies. The principal com- 
petitor for supplies of steel is of course the motor 
vehicle industry, but after the initial sharp 
increase in finished steel purchases early in 1960 
motor vehicle manufacturers’ orders fell sharply 
after May. The agricultural machinery industry 
expects no serious shortage of supplies in 1961. 

An interesting trend in packaging is the grow- 
ing use of plastics as packaging media. In 1958, 
the packaging industry achieved a turnover of 
£520 million, of which plastics accounted for 
£38 million—a 150 per cent increase over 1954. 
By the end of 1961, it seems probable that plastics 
will account for 15 per cent of all packaging 
materials, 


Production 


A declining home market caused manufac- 
turers of farm equipment to make cuts in output 
last year and further reductions may be necessary 
in 1961. Unfavourable conditions in the home 
market may also force smaller manufacturers of 
agr cultural equipment to merge their activities. 
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It has been stated that out of about 50 com- 
panies manufacturing agricultural equipment 
some 75 per cent of output is accounted for by 
three companies (Massey-Ferguson, Ford and 
International Harvester). At least one of these 
companies, namely Ford, must attribute part of 
their success to rationalised manufacturing 
arrangements with Ransoms, Simms and Jeffries, 
who make implements which can be attached to 
Ford tractors. In 1960, International Harvester 
announced an arrangement with Hawker-Sidde- 
ley whereby the entire output of forage harvesters 
designed and manufactured by Gloster Equip- 
ment will be marketed exclusively by Inter- 
national Harvester. Further cooperation along 
these lines is likely to take place in 1961, with a 
parallel activity among continental companies. 


Expansion and Investment 

The UK industry certainly appears to be con- 
fident of its future, despite the current depression 
in agricultural machinery. Ford’s projected 
tractor plant at Basildon and the BMC plans for 
a new Scottish factory will go forward in 1961 
and Simplex Dairy Equipment have moved into 
a new factory at Sawston, Cambridge. Allied 
Ironfounders’ new factory at Sheerness started 
producing flail forage harvesters late in 1960 and 
should be in full production during the early part 
of 1961. David Brown also intend to expand 
their production capacity in 1961. 

The establishment of manufacturing subsi- 
diaries abroad is beginning to attract growing 
interest and Massey-Ferguson’s new factory at 
Beauvais, France, which was opened in Novem- 
ber, 1960, will shortly be producing 250 tractors 
a day. With manufacturing plants in Germany 
as well as France, this company is very well 
placed. Massey-Ferguson are also planning to 
set up a manufacturing plant in Italy and in 
1960 acquired the two plants of G. Lambini Figli 
at Como and Fabbrico. Ford and International 
Harvester are also anxious to expand on the 
Continent. While concern has been expressed 
that the plans of these US-owned companies may 
take work away from their UK plants, this seems 
unlikely in the short run, in view of the price 
advantages at present possessed by UK equip- 
ment. However, in the long run, unless a bridge 
is built between EFTA and ECM countries, this 
is a very real danger. 

Other overseas companies have also not been 
slow to expand in Europe. For example, Green- 
wood Engineering Company of Baltimore, who 
make machinery for the cardboard and packag- 
ing industries, have established a subsidiary in 
Holland and production will shortly commence 
at the new factory erected at Groningen. The 
German Schmelbach concern, a major manu- 
facturer of containers for the food industry, no 


Self-propelled combines working across the South 

Downs. The land was formerly a sheep walk® 

scrub soon appeared after the sheep left, and had 
to be cleared before cultivation. 
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doubt influenced by the setting up of the EFTA, 
has announced that it will open a large factory 
in Lower Austria, and, in the reverse direction, 
AB Separator, Sweden, who are one of the largest 
manufacturers of dairy equipment in the world, 
has decided to extend and reconstruct part of its 
dairy factory at Hamburg-Bergedorf. It is 
reasonably certain that any major expansion 
plans announced in 1961 will be concerned with 
the setting up of manufacturing or assembling 
plants in the European Common Market rather 
than in the United Kingdom itself. 


Long Term Research 

While much of the research carried out is 
undertaken by the leading manufacturers, the 
development of many types of food processing 
machinery is dependent on fundamental research 
into methods of food preservation, processing 
and handling, carried out by such organisations 
as the British Baking Industries Research Associa- 
tion, the Research Association of British Flour 
Millers, the British Food Manufacturing Indus- 
tries Research Association, and the Fruit and 
Vegetable Canning and Quick Freezing Research 
Association. 

Probably the most important single factor 
determining the rate at which the food processing 
industries will expand in future is improvement 
in quality of preserved and processed foods. A 
great deal of work on this and on the develop- 
ment of new methods of preservation, e.g. 
through the use of antibiotics and ionising radia- 
tions has been done by the Food Investigation 
Organisation of the DSIR, which combines four 
divisions, namely the Meat and Meat Products 
Division at the Low Temperature Research 
Station, Cambridge, and at the Smithfield 
Laboratory; the Fish and Fish Products Division 
at the Torry Research Station, Aberdeen, and the 
Humber Laboratory, Hull; the Fruit and 
Vegetable Division at the Ditton Laboratory, 
Maidstone and at the Covent Garden Labora- 
tory; and the General Division for Biochemistry 
and Biophysics at the Low Temperature Research 
Station, Cambridge. 


Forecast 

The outlook for the agricultural engineering 
industry is primarily dependent on further 
success in expanding exports. Prospects for 
1961 in this respect are good, though in some 
fields improved exports may be offset by declines 
in home sales. In the short term the same is 
probably true for food and packaging machinery, 
though there any decline in home sales is likely 
to prove of short duration only, since the long 
term trend for food processing and packaging 
machinery is likely to continue strongly upwards. 

Exports in both fields may be limited by 
difficulties of finance but probably to a smaller 
extent than in many other branches of the 
engineering industry, since in underdeveloped 
countries mechanisation of agriculture and food 
production must have high priority. 








Outlook i196! 











Cookers, refrigerators, wash- 
ing machines, mixers, electric 
blankets, suction cleaners, 
power tools, convector heat- 
ers and dry shavers. 


OMESTIC equipment in all its forms has 
one main object, easing the burden of 
housework with the consequent advance of 
living standards. The growth of appliances 
has of necessity followed the dwindling of 
domestic labour, and also the increasing 
employment of women—in particular, mar- 
ried women. Whether an appliance stands 
or falls depends on whether it is a true labour- 
saver, and not merely another gadget to be 
stored on the shelf because it is too much 
trouble to get it out. Behind all is the 
problem of tight money, for so many of the 
items on the market are still regarded as 
luxuries by a large part of the population. 


Design and Development 


One outstanding feature of the domestic appli- 
ance field that will become even more evident dur- 
ing the next 12 months is that the market for many 
types is rapidly becoming saturated. Taking 
in particular the sales of electrical appliances, 
such as wash boilers, washing machines, refrigera- 
tors, clothes dryers, television sets—all are 
hanging fire; only cookers and water heaters are 
selling steadily, the latter just keeping level with 
previous years. 

A direct result of tighter money is that the 
housewife will be harder to please. If you have 
plenty, a mistake does not matter so much; 
when you have only just enough a mistake can 
spell disaster—with a constant reminder for many 
years to come. Design will therefore become 
a very critical factor in sales. 

Design will have to go deeper than appearance. 
With a wide choice of models and highly critical 
guides like Shoppers Guide and Which?, the 
purchaser is learning to develop a critical faculty 
and to look for the many little points that make 
the difference between an appliance that works 
and one that works well. Makers now have to 
face a far more educated public than ever before 
and, when higher education is coupled with lack 
of money, then the salesman must watch his step. 
Fancy designs are likely to have but short shrift. 

The majority of domestic aids are to be found 
in the kitchen, and the basic feature there is 
undoubtedly the cooker. Among electric 
cookers the trend during the past year has been 
to have the controls placed high enough to 
prevent their misuse by children. Unfortunately, 
in many cases this has resulted in their being 
placed on the splash back directly behind the 
hob. Thus, to reach the controls, the housewife 
must stretch across the array of boiling pots and 
pans at her shoulder level with a very fair 
chance of catching her sleeve in the handle of 
a pot or of getting her arm scalded in the process. 
What is even worse, the really persistent child 
determined to reach the switches will stand on a 
chair and stretch across, with even greater risk. 
Thus a design that originally set out to increase 
safety has actually merely changed the type of 
risk. 

Technically, the one feature that will be increas- 
ingly common and popular is the provision of 
an automatic timer. Although these are not 
new their use is still spreading fast, and virtually 
all cookers now coming on the market, electric 


or gas, can be fitted with them. With their 
facilities for setting the time of both switching on 
and switching off, the cooker can be safely left 
unattended all morning and the lunch will still 
be cooked properly and ready at the appointed 
time. In many cases the timer incorporates an 
electric clock which is always a useful addition 
to the kitchen. 

The provision of an electric timer on a gas 
cooker could be the first step towards a marriage 
between the two sources of power. The second 
step is the. electrically-rotated roasting spit 
being fitted to many gas cookers as well as electric 
onés. In America, the union has gone a stage 
further with the true combination cooker having 
the boiling rings heated by gas and the oven by 
electricity. The disadvantage is that there must 
be two supplies to the house, but it is also a safety 
measure in that it is extremely unlikely that 
under normal conditions both would fail at the 
same time. How popular such a combination 
would be in this country is an unknown quantity. 

Developments in the field of gas cooking are 
likely to be confined to refinements and improved 
appearance; in electricity on the other hand 
there are two new forms on the horizon. Indeed 
one of them, the use of infra red heating, is 
already here, since roasting spits are on the market 
employing this principle. The main advantages 
claimed are speed and cleanliness; the rays heat 
the meat from its centre outwards, and a very 
even roast results. Whole chickens can be 
roasted in 10 minutes, with great economy in 
current consumption. 

The other form uses microwaves, and com- 
mercial cookers are on the market but are rather 
large and expensive for most homes. Westing- 
house of America have produced a prototype 
cooker with two alternative methods of heating, 
either standard electric or microwave. The 
speed of cooking is even greater than with 
infra red, the time for sausages being reduced to 
seconds starting from quick-frozen packets. 
In fact the sausages need not even be taken out 
of the packs but placed directly in the “‘ oven ”’; 
about ten seconds later they can be taken out 
cooked. In the Lewispoint Artic oven, a portion 
of steak can be cooked in 30 sec. 

In general the design of both electric and gas 
cookers is rather flexible at the moment. Apart 
from the conventional one-piece item, ovens and 
hob plates are being made separately and may be 
mounted some distance apart. This allows the 
oven to be at a higher level to avoid stooping. 
The grill pan has also risen and is now often 
found at eye level, a position of doubtful advan- 
tage for handling anything heavier than a slice 
of toast. 

The main trend among refrigerators is an 
increase in size. It is noticeable that replacement 
models are usually ordered a size larger than 
the one originally possessed by the family. This 
could well be a result of the increase in the 
quality and availability of frozen foods, with 
consequent increases in bulk buying. 

On the technical side, refrigerators are just 
coming on to the market using the thermo- 
electric principle. This follows recent develop- 
ments in the design and construction of semi- 
conductors. As such refrigerators have no 
moving parts nor any gas absorption system, 
they should be both simpler and cheaper to 
make. At present a “cold box” is being 
produced by the General Electric Company and 
more recently a refrigerator for caravans has 
been marketed by Electrolux of Sweden. This 
has a consumption of less than 30 watts for a 
storage capacity of } sq ft. It is reported that 
larger models are on the way. Thermo-electric 


27 January 1961 ENGINEERING 


cooling is also being developed by Westinghouse 
of America, an example being a device 
keeps the contents cool until wanted and then 
heats them to the required temperature—gij 
automatically controlled by a time gyi 
An obvious application is for a baby’s bottle 

From France comes news of the succes 
development of a vibratory compressor for 
domestic refrigerators. This could well 
to be a competitor for the well-known hermetic. 
ally sealed motor compressor unit, which 
requires a fair amount of accurate machining ig 
production. In the vibratory unit, the motor jg 
replaced by an electromagnetic coil and aq 
armature that vibrates at mains freque 
The compressor piston is attached to the 
armature and the rapid oscillation enables g 
short stroke to be used. It is claimed tha 
problems of sealing are also reduced. 

Apart from the tendency towards larger sj 
refrigerators are tending to become built-in 
units forming part of the kitchen furniture, 
There is the type with a working top that fits 
the line of cupboards and cooker and, more 
recently, one built into the wall above the work 
top so that there is no stooping. In this position 
it would form one of a line of cupboards set 
along the wall. To accommodate the bulk 
purchase of frozen foods, not only must the 
general size and capacity of the refrigerator be 
increased, but particularly that section of jt 
where such goods can be stored ready for use, 

Washing machines have been subject to the 
same falling sales as other appliances but as the 
market is by no means saturated there is still 
a steady demand. The main shift in design is 
away from the wringer towards the spin drier, 
which has generally been found to give better 
extraction of water. There are signs, however, 
that the spin drier is being replaced in popularity 
by the tumbling type with warm air circulation, 
but as this feature is usually confined to the 
larger and more expensive models it is unlikely 
that the spin unit will completely disappear, 
What may well happen is that the design will 
change from a vertical axis to a horizontal one, 
for severe criticism has been expressed of the 





The Lewispoint Arctic oven. Cooking times 

with these 24 kW microwave cookers are, on the 

average, about 10 per cent of those using cow 
ventional means. 
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capabilities of the vertical spinner. 

tively, some method could be developed 
whereby the rinsing water would be introduced 
centrally while the drier was spinning, so that 
all parts of the clothes receive their full share of 


os whole, the heavy model that required 
fitting into the hot water supply of the house has 
jost ground, and the smaller type with an 
integral heater has taken the lead. This does 
not need special foundations or alterations to 
the plumbing; a length of hose connects it to the 

or the drain, and when not in use it is stowed 
away below a working surface. The balance 
between hand controlled and fully automatic 
types is very evenly maintained. 

The development of electric mixers and similar 
tools has been along lines of improvement 
rather than any major technical advance. Sales 
are very dependent on free money and therefore 
eye-pleasing is one of the important criteria 
when money is short. But like all so-called 
labour saving devices, they must be both simple 
to use and easy to keep clean. 

In the main, mixers are confined to portable 
units that can stand anywhere on a table and 
are stowed away after use—and they can be 
quite heavy. One type that avoids weight lifting 
is the Cannon Power Maid which has the 
motor and control section (comprising the heavy 
parts) built into the working bench and fitting 
flush with the top. A cap is removed when 
required for use and the mixer, blender or other 
unit plugged into the drive shaft. Alternatively, 
the motor unit can be mounted in a drawer and 
pulled out when required, the various attach- 
ments being stowed in the same drawer. 

Electric blankets are still very popular in spite 
of the fears of some people. It is estimated that 
14 million may have been sold during 1960. 
Most of them are under-blankets that should be 
switched off before going to sleep, but over- 
blankets are now coming on the market fitted 
with thermostatic controls that allow them to 
remain on. Low loading models are also being 
produced that can be left on for days at a time 
especially where there is a transformer to give 
a low voltage supply to the heating elements. 
It is claimed for the American Monogram 
system that every inch of the blanket is under 
thermostatic control. Thus any local over- 
heating will immediately switch off the supply, 
without any of the delay inherent in types that 
have thermostatic elements widely spaced over the 
area. Design improvements should be con- 
centrated on safety aspects in the first place, for 
blankets are subjected to pretty hard usage in 
the normal home and to some extent fears as to 
their safety are not groundless. 

Suction cleaners have now reached about 71 per 
cent of British homes and the market is largely 
one of replacement. Consequently the design 
must offer some real advantage over earlier forms 
if a sale is to be made. One or two new models 
have come on the market, but on the whole the 
changes have been minor ones concerned with 
such things as making the nozzles easier to 
change, or combining two forms of nozzle in 
one to save having to make a change when 
changing from carpet to lino cleaning. 

Power tools come under the classification of 
domestic aids and here the ubiquitous electric 
drill still holds the field. The number of attach- 
ments now available for a “‘ home workshop ”’ is 
legion, and is increasing steadily. It looks as if 
the supremacy of the electric drill may be chal- 
lenged in the fairly near future, for very small 
petrol and diesel engines are being used in com- 

pressors, generators and pumps. Fitting into a 
6in cube, such an engine will produce about 
thp for a weight of 3}1b. On the other hand 
electric motors are being used more and more 
for lawn mowers at the expense of petrol engines. 

Of the many small electrically-powered items 
now available for domestic use, one type that is 
coming to the front is the separately heated 
skillet or frying pan. These have a particular 
appeal for the single-room dweller, for they can 
Cook a meal in a variety of ways and take up 
very little space. There are several makes all 
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This rather attractive item of furniture is not 
a cocktail cabinet but a refrigerator made by 
Westinghouse. 


more or less conforming to a similar pattern. 
They have a thermostatic switch on the handle 
so that the temperature can be preset, and they 
can be used on the dining table without discom- 
fort. The element is embedded in the base 
making it very robust and proof against ingress 
of water when the pan is being washed up. In 
addition to the standard frying pan shape, a 
whole series of saucepans and boilers is available. 

One item that has grown enormously during 
the past few years and which looks forward to 
an ever-increasing future, is the convector heater. 
Gas and oil fired models are popular but the 
electric version probably shows the biggest sales. 
An aspect that appeals to so many is the high 
degree of safety, particularly for small children. 
Portability is a draw for the many homes where 
there is no central heating system, and in con- 
trast to the radiator type which tends to give a 
constant background heat when in use for some 
time, the fan-assisted convector can warm up a 
room very quickly. 

They come in all shapes and it is this versatility 
that gives them a selling point—they can be 
obtained to suit almost any type of room. 
More recent (and more expensive) models incor- 
porate selection switches that give a choice of 
heats or al'!ow the fan to run alone to circulate 
cold air. Ratings of 1 or 2 kW are standard and 
sizes, like prices, range widely. One of the 
smallest is the Braun which measures some 10 in 
by 6in by 4in (about the size of a transistor 
radio set) and yet includes a 2 kW element, a fan, 
a six-position selector and thermostatic control. 
In general the design and development trends 
will probably be towards the lighter weight type 
that can easily be moved, and the slimmer form 
that can stand near the window. 

Dry shavers now make up a considerable part 
of the sales of domestic equipment. Designs 
have fallen into two main types, the rotary with 
a driving motor and the vibratory using an 
electromagnet. The latter has the disadvantage 
that it can only be used on alternating current 
supplies, but it is somewhat simpler in construc- 
tion. For men who travel it is necessary to have 
provision for various voltages and a type that 
will work on both a.c. and d.c. is slightly more 
valuable. The range of adaptors that has to be 
carried round when travelling emphasises the 
need for standardisation in outlet sockets, not 
only internationally but at home. 

Design changes in conventional razors have 
been confined to improving the blade-changing 
operation. 


Future Events 


An event that will undoubtedly have an effect 
on the domestic appliance market, and therefore 
on the associated fields of design and production, 
is the declaration of Electrical Year due to take 
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Richards 
a built-in unit, and forming a part of the kitchen 
furniture. 


A Morphy Astral refrigerator as 


place in February. This will certainly be accom- 
panied by a sales drive with the all-electric house 
as the target. As a result makers of gas and 
solid fuel appliances will have some pretty fierce 
competition to face. A campaign jointly organ- 
ised by the Royal Society for the Prevention of 
Accidents and the Gas Council will emphasise 
the safety aspects of gas appliances and can 
stimulate the sales of modern designs. 

Already this year a filip has been given to 
electrical central heating by the cautious removal 
of purchase tax on some equipment. The effect 
is difficult to forecast as it will mainly be con- 
fined to systems incorporated in new houses. 
Domestic aids being essentially consumer goods, 
the questions of purchase tax, hire purchase and 
credit restrictions loom large and these are not 
events that are known in advance. Moreover 
as the European tariffs are progressively de- 
creased, there will be more and more competition 
from imported goods. That is one event that is 
certain. 

New styles and new ideas will be presented at 
the Furniture Exhibition at the end of January 
and at the Ideal Home Exhibition in March. 
A big drive is being made this year to produce 
household furniture in steel and aluminium; 
several of the larger companies on both sides of 
the Atlantic have engaged design teams for this 
purpose. 


External Factors 


Companies making domestic appliances and 
equipment are always the first to be affected by 
changes in official economic policy. This makes 
it difficult to predict with certainty the future 
fortunes of the industry. 1959 was a boom year 
for makers of domestic appliances, mainly on 
account of easy credit conditions and freedom 
in hire purchase arrangements. In 1960 the 
position was reversed. The hire purchase 
restrictions imposed by the Government early 
in the year had an extremely depressing effect 
on sales of most domestic appliances and towards 
the end of the year short time working, redun- 
dancy and cuts in production began to emphasise 
the industry’s difficulties. 

Many people in the industry—both on the side 
of management and labour—are concerned about 
the uncertainty engendered by frequent changes 
in credit policy, which makes long term planning 
very difficult. In addition it has been justifiably 
pointed out that the industry’s competitive 
position in the export market is endangered by a 
policy which necessitates frequent changes in 
output, thus affecting costs and possibly prices. 
In at least one instance last year a leading manu- 
facturer of radio and TV appliances announced 
its intention of opening a plant in Italy to avoid 
the uncertainty caused by the Government’s 
economic policy. 
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The recent announcement of relaxations 
in hire purchase restrictions might allay some 
of the industry’s fears during 1961 though, 
obviously, the Government is insistent that 
inflation must be avoided. High purchase tax 
is therefore likely to be continued until a more 
favourable balance of payments is obtained. 
Thus, this factor, it seems, will still inhibit the 
domestic aids industry. 

Hire purchase is not only a subject of Govern- 
ment concern. The HP debt rose by £150 
million in 1960 to close on £1,000 million by the 
end of the year, and it is now known that several 
leading HP companies have suffered serious 
losses from bad debts. Towards the end of 
1960 seven important HP companies combined 
to compile a “ black list” of defaulting cus- 
tomers. This has been widely criticised as being 
an unwarranted interference in the individual’s 
private affairs, but, seen in the light of rising 
HP losses, such a step may be justified and 
indeed necessary. In the short term it may 
result in a further contraction of business in some 
domestic appliances but in the long run will 
certainly put HP business on a more stable 
footing and eliminate some uncertainty in long 
term planning. 

Several effects of strict credit control have 
already become apparent and may intensify in 
the current year. First, there is likely to be 
further concentration of output in the hands of 
larger manufacturers, who will thus be in a better 
position to survive the inevitable booms and 
slumps in the industry. In 1960 there were 
several mergers of companies with similar 
interests, two examples being the purchase by 
Thorn Electrical Industries of the HMV interests 
of EMI and the radio interests of Marconi, and 
the purchase of Garrard by the Plessey Group. 
Also, EMI secured effective control of Morphy- 
Richards. More mergers are likely in 1961, and 
several small companies are bound to be taken 
over or will go out of business altogether. 

Secondly, there will be a concerted attempt by 
many companies to diversify—if possible outside 
the field of domestic appliances, although some 
companies will undoubtedly try to develop the 
manufacture and sale of domestic appliances 
previously not made by them. An example in 
1960 was the marketing of an inexpensive electric 
razor by Morphy-Richards. In addition John 
Thompson has started marketing “ Tappon” 
electric cookers under license from the Tappon 
Company of Mansfield, Ohio. This move is 
unlikely to affect the position of companies 
already in the cooker field since the Tappon 
cookers are “luxury” items, the larger units 
selling at over £250 and the smaller at £195 10s. 

Thirdly, there are bound to be further price 
reductions. Companies which decide to diversify 
in the field of domestic appliances will need to 
offer new products at competitive prices if they 
are to achieve a reasonable share of the market. 
In addition, price cuts by existing manufacturers 
will probably be necessary to reduce stocks of 
older models which, in the case of refrigerators 
and TV sets, have reached very high levels. 
GEC alone are believed to have 500,000 refrigera- 
tors in stock and the industry’s total stock of 
refrigerators are thought to be equivalent to 
about eight months’ production. Stocks of TV 
sets held by manufacturers rose by some 500,000 
during the first eight months of 1960 and, 
together with dealers’ stock, probably exceeded 
1 million by the end of the year. There is thus 
a very strong possibility of an all-out price war 
in these two products particularly, and the down- 
ward trend in prices of refrigerators is likely to 
accelerate in 1961. The average price of UK 
refrigerators has fallen from £49 in 1957 to 
£38 10s in 1959 and was probably under £35 in 
1960. It may well be nearer £30 by the end of 
1961. While the fall in average prices has not 
been so noticeable in the case of TV sets (£36 
in 1957 to about £30 in 1960) the drop may be 
sharper in 1961 than in any previous year. 

Resale price maintenance, which has up to 
now been widely enforced by domestic appliance 
manufacturers and honoured by distributors, 
began to break-down in 1960 and will break 
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down further in 1961. Frigidaire no longer 
enforce price maintenance on old season’s models 
of their refrigerators, and Kelvinator have also 
given dealers more price freedom. If, as seems 
quite possible, the Government decided to make 
resale price maintenance illegal in 1961 this may 
only confirm de jure what is now the de facto 
state of affairs. 

Fourth, there are likely to be further cuts in 
production of many appliances and further 
increases in redundancy and unemployment. 
Pye have already cut back production of TV 
sets and it has been predicted that UK produc- 
tion in 1961 will be about 1-5 million sets as 
opposed to 2°8 million in 1959 and over 2 million 
in 1960. 


Market Trends 


The extent to which the makers of domestic 
appliances and equipment were affected by last 
year’s credit squeeze is shown in Table 1. 

Except in the case of radio sets, deliveries of 
every appliance for which figures are recorded 
either fell absolutely or rose at a very much 
slower rate than had been the case in the previous 
year. The figures for domestic refrigerators are 
somewhat misleading since the majority of sales 
were made in the earlier part of the year before 
the credit restrictions imposed in 1960 had a 
significant effect. Production of refrigerators in 
1961 is likely to be substantially lower than 
in 1960. 

Manufacturers of radio sets were the only 
ones to improve on their previous rate of 
increase, principally because of the growing 
popularity of transistorised sets and the in- 
creasing demand for car radios. 

In other cases the credit squeeze has paradoxic- 
ally benefited some companies, particularly those 
making smaller appliances which are not so 
severely affected by hire purchase restrictions. 
While no firm figures are available, manufac- 
turers of portable domestic power tools, for 
example, were reported to have increased their 
sales by between 15 and 35 per cent in 1960, and 
the growing interest in “do it yourself’ may 
be further reinforced by the restrictions imposed 
on purchases of furniture and other domestic 
products. 

The export performance of companies making 
domestic aids has only partly offset the decline 
in the home market. As shown in Table 2, 
exports of nearly every item of domestic equip- 
ment rose in 1960, but in many cases the export 
ratio is too low for this to make any noticeable 
difference to total sales. Thus exports of electric 
blankets and pads account for under 1 per cent 
of total deliveries and other export ratios are 
also low, for example, vacuum cleaners 9 per 
cent, washing machines 9 per cent, electric irons 
25 per cent, radios and radiograms 12 per cent, 
TV sets under 1 per cent, and domestic refriger- 
ators 18 per cent. It can readily be appreciated 
that a prodigious effort would be needed to offset 
the declining home market by expanding exports. 
To give some idea of the necessary increases, 
exports of blankets and pads would have needed 
to expand 14 times in 1960 if the fall in home 
demand last year were to have been made good; 
exports of vacuum cleaners would need to have 
doubled and washing machine exports to have 
expanded four times. Thus while the industry’s 
export performance in 1960 was encouraging, 
an almost impossible task would face the 
industry if the only answer to declining home 
demand were “ export or die.”’ 

Competition amongst overseas manufacturers is 
in any case growing fiercer, particularly in the 
expanding markets of the European Common 
Market and Free Tradé Association. French 
manufacturers of refrigerators, for example, are 
already feeling the effects of competition from 
Germany and Italy and in October, 1960, price 
cuts averaging 15 per cent were made on a 
number of French refrigerators. The French 
refrigerator industry is reported to be working 
at about 60 to 70 per cent capacity and stocks 
in the shops in France amount to one-third the 
annual French output. 

In another branch of domestic aids, exports 
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TABLE 1:—United Kingdom: Changes in Deliveries of Certain 
Domestic Appliances, 1959 to 1960 ; 





1959 cf 1958 


Appliance | 


Changes in UK delj 


(percentage increases or. 
decreases) 2 
| 1960 of 19598 





Vacuum cleaners 
Dry shavers . 
Washing machines 
Electric irons 


Television sets 
Domestic refrigerators 
Gas cookers 

Electric cookers 





-_ 


Electric blankets and sah 


Radio sets and radiograms. 
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* Provisional estimate based on seven months’ figures, 


TABLE 2:—UK Export of Certain Items of Domestic Equipment, 
January-September 1960 compared jwith January. 


September 1959. 





Hammers 

Domestic holloware 

Cutlery (excl. razors) s 

Safety razors and blades. . 

Stoves, grates and ranges: 
Liquid fuel mH 
Others .. 

Gas cookers, stoves, hot- 
plates, fires, radiators 
and other space heaters 
and parts 

Washers, 
operated 

Gas water heaters | ‘p 

Radio receiving sets, 
complete 

Radiograms, 
and radio receivers and 
radiogram chassis, sub- 
stantially assembled .. 

Television receiving sets 
and chassis 5 

Electric cookery appli- 
ances and parts 4 

Electric heating appara- 
tus and parts .. 

Electric flat irons 

—— electrically oper- 

mechanical ap- 
yo no 
Vacuum cleaners 
Floor polishers 
Food mixers .. 
Hair clippers and dry 
shavers . 
Others .. 
Parts... 

Electric portable ‘power 
tools and parts 

Gramophones, record 
players and parts 


electrically 


ducers and tapes 
Childrens’ a and 
Cibarette 1i lighters. . 
Total above 





complete, 4 


1,231-7 
6 


441-1 
1,117°6 
1,819-7 
5,622°2 








Tape recorders, repro- 


Domestic refrigerators .. 6,046-2 


630°5 


———_——.. 





39-5 
590-1 





194-1 


650: 1 


526-4 





i 40,423-0 | 








44,957-4 | 





Number (Thousands) 


Sag & 


(9362) 1959 


=> 2 >» w & 
s = 
ess if 


1960 


The graphs show UK deliveries (monthly 
averages) of refrigerating machinery; blan- 


kets and pads ; 


vacuum cleaners; cookers ; 


and domestic washing machines. 
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From left to right above area combined standard and microwave oven by Westinghouse; an ultrasonic 
dishwasher by Westinghouse built into the sink unit; and the same dishwasher as a self-contained table 
It washes, rinses twice, dries and switches off automatically. 


topped unit. Below is a Colston dishwasher. 

of cutlery, which account for about one-third of 
UK output, are being adversely affected by 
import restrictions and growing competition, 
particularly in the Far East and Australia, from 
Japan and Pakistan. Japanese manufacturers 
are also reported to have met with particular 
success in the United States and Canada, and 
while Japan has not yet attempted to enter the 
UK market with cheap cutlery, Pakistan has 
landed good quality scissors at 7s a dozen as 
against a Sheffield factory price of 40s a dozen 
for a similar article. Radio manufacturers are 
also known to be concerned about the growing 
influx of cheap Japanese transistorised radios 
which are entering the UK through Eire. The 
Sony Corporation started production at the new 
Shannon industrial estate on a limited scale in 
the summer of 1960 and the initial output of 
120,000 sets a year is expected to double by 1963. 
Japanese sewing machine manufacturers have 
also opened subsidiary assembling companies in 
the Irish Republic. 


Management and Labour 


The current uncertainty has of course been 
reflected in the labour situation. To take a 
few examples from 1960, GEC dismissed 600 
men, Vactric was wound up, Plessey’s gave 350 
workers notice at their Swindon factory; the 
1,435 employees at the Sunderland TV valve 
factories of AEI were put on a four day week, 
BSR dismissed 900-at their Londonderry factory 
and Pye announced its intention to shut down its 
Larne factory, which employs 1,100. Neverthe- 
less, taking a view of the industry as a whole, 
official statistics reveal very little change in 
employment comparing 1960 with 1959. This 
Suggests that the industry has up to now been 
able to absorb redundant workers in other jobs, 
or to reduce production by cutting overtime 
rather than by large scale dismissals. Some 
companies have indeed reported increases in 
employment. In June, 1960, for example, A. J. 
Flatley, who have expanded rapidly in low cost 
domestic appliances, announced that they had 
immediate vacancies for 500 employees and 
may eventually need to take on a further 1,000. 
_ There is, however, bound to be some increase 
in unemployment in 1961, unless the Government 
Sees its way to relax present restrictions. Short 
time working can only be maintained for a 
limited period. A more serious long term 
effect of the variations in prosperity of the 
domestic appliance industries is that fewer skilled 
men may be persuaded to enter an industry which 
has such an uncertain future. 

In the face of further redundancies there may 
be more labour unrest in 1961 than in 1960. 
Despite the difficulties encountered last year the 
only really serious trouble was the short-lived 
strike at Hoovers in the summer, the casus belli 
of which was redundancy together with short time 
working, 


Plant and Material Supplies 


Faced with major selling difficulties in 1960, the 
omestic equipment industries were less con- 
cerned about supplies of raw materials than was 
the case in 1959, when the shortage of sheet steel 








created considerable difficulties, particularly in 
the Midlands. 

The principal problem facing a number of 
domestic appliance manufacturers concerns the 
supply of laminations for small electric motors. 
Suppliers continued to quote extended delivery 
periods throughout 1960, ranging commonly 
from three to six months. This problem is 
perennial, and is unlikely to be solved until much 
greater standardisation is achieved in the design 
and manufacture of motors for such items of 
equipment as refrigerators, washing machines, 
vacuum cleaners, food mixers, hair dryers, and 
many other domestic electric appliances. 

Deliveries of sheet steel to all industries rose 
during 1960 by about 20 per cent, and deliveries 
of steel castings by some 18 per cent. The 
supply position was easier in view of the general 
slackening in economic activity after May. 
Meanwhile the price of sheet steel held steady 
throughout 1960 and while there may be some 
slight increase in 1961 due to the increased 
price of coal this is unlikely to have a serious 
effect on manufacturers of domestic equipment. 
The industry should be able to absorb any 
increases in material costs by making more 
efficient use of a slightly reduced labour force. 


Production, Expansion and Investment 


Productivity will need to be increased in 1961 
if the price cuts which will certainly be necessary 
are not to have a harmful effect on profitability. 
Greater efficiency should result from the greater 
concentration in the industry referred to earlier 
in this article. This will be a more likely method 
of improving efficiency in 1961 than by laying down 
new plant and increasing capital investment, in 
view of the current high level of interest rates. 

While in 1959 several plans were announced 
for major increases in capacity, conditions last 
year were not conducive to rational long term 
planning and no major new projects were 
announced for expansion in this country. Pye 
have, however, announced tentative plans to 
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expand in Europe in order to establish a foothold 
in the Common Market and to avoid the inevit- 
able short term fluctuations caused by credit 
restriction in this country, and other large 
companies may also take this step. Pye have 
bought a factory at Inverigo near Milan and 
in November, 1960, started to recruit labour to 
staff the plant. They hope to sell 625-line TV 
sets in West Germany, Switzerland, Belgium and 
Luxembourg. 

While there is unlikely to be much expansion 
of capacity in 1961, the current uncertainty in 
the outlook for domestic equipment will con- 
tinue to encourage manufacturers to diversify 
into capital goods. Radio and _ electronics 
companies will find it generally easier to switch 
capacity to capital equipment than companies 
making many other domestic aids. The merger 
in 1959 between Pye and Ekco was brought 
about principally with this in view and there 
are likely to be further moves in this direction 
in the current year. 


Long Term Research 


In spite of fierce criticism from the women- 
folk, there is really no reason why work study, 
particularly method study, should not be 
applied to the kitchen and even to housework 
generally. No one likes to do more labour 
than necessary and surely it is only logical to 
take steps to save steps. A large badly arranged 
kitchen can make the cook walk miles to prepare 
a meal; a rearrangement can reduce this to a 
fraction of the distance. 

It is the same with so-called labour-saving 
devices. Some really do save labour, and others 
only appear to do so. It is no saving if it takes 
twice as long to get out the machine and to put 
it away again afterwards if time saved during the 
actual operation is marginal. There has to be 
an overall saving of real time and labour. The 
position of controls, taps, valves, and levers 
(ergonomics to the initiated) is merely a common- 
sense method of saving bending and lifting on 
the part of the housewife. It was in the home 
that Dr. Gilbreth (Cheaper by the Dozen) started 
his career as one of the foremost exponents of 
time and motion theory. 

Since the labour position in the home is 
unlikely to become any easier, the probability 
for both long and short term research is towards 
improved design for saving labour. This applies 
to both the development of new appliances as 
well as to producing better versions of present 
examples. Placing the most used switch in the 
position most easily reached is a simple example, 
but it is surprising how often this is not done. 
Such points will make the difference between an 
article selling or hanging fire. 


Forecast 

Several developments are on the horizon 
(some of which have been there a while but 
have not crossed it yet). The use of ultrasonic 
vibrations for cleaning small parts is widespread 
in industry, but its application to the sink for 
dishwashing is still delayed although prototypes 
have worked successfully. One of the difficulties 
is the amount of power required for the method 
to be effective. When it becomes available it 
will certainly simplify matters. The intro- 
duction of a transducer (a plain rod or panel 
connected to the power unit) into the sink 
would take the place of all the expensive dish- 
washing machines now on the market. 

Another development now over the horizon, 
although only just in sight, is the use of electro- 
luminescence. This is the nearest approach to 
cold light yet attained and is remarkably 
economical. Still in the early stages of com- 
mercialism, small panels are on the market for 
giving background lighting to halls and passage- 
ways. The running costs are only a few pence 
per year and the life is many thousands of hours. 
A circular “ night light’? panel is on sale in 
America, and in this country a locating panel 
is available for finding switches in the dark. 
Also likely to make its mark is the method of 
refrigeration using the Peltier thermo-electric 
effect, referred to earlier in this article. 
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A Revolution 


A high speed tubular machine 
has been developed which will 
carry out the final closing 
operation in the production of 
fiattened strand ropes. It will 
also close a wide range of 
round ropes. 


Wate the sun and planet type of machine 
still maintains its place within the range 
of rope-making machinery, many rope manu- 
facturers would prefer to eliminate its use as far 
as possible, because of the limiting factors of 
its speed and excessive down time, governed by 
the nature of its construction. 

One such operation which has hitherto been 
restricted to slow-running planetary machines 
is the closing of flattened strand ropes. Normally, 
the high speed tubular strander is employed for 
making certain strands for flattened strand ropes, 
and Larmuth and Bulmer Limited of Salford 
have now developed a high speed tubular 
machine which is able to take the place of the 
planetary type machine for the final closing 
operation. This new machine not only produces 
ropes at a greater linear speed, but also provides 
other time-saving advantages. 

Initial investigation into the method of pro- 
duction was started by staff of a wire rope 
maker at Sunderland. After having satisfied 
themselves that the new techniques were possible, 
they approached Larmuth and Bulmer for the 
purpose of engineering the new ideas into a 
machine. The advantage of a close liaison 
between a wire rope manufacturer and a mach- 
inery manufacturer was never better exemplified. 
As a result, the wire rope industry has, for the 
first time, high speed tubular machines which will 
not only close a wide range of round ropes but 
will also close, at high speed, flattened strand 
ropes equal to, if not of better quality than, 
those produced by slow-running planetary 
machines. 

Before describing the improved method of 
closing flattened strand ropes, it may assist in 
clarifying the problem to consider briefly the 
form inherent in the production of strand used 
in the finished flattened strand rope. 

The strands generally consist of round wires 
arranged in triangular formation around a core 
wire of triangular section, or of round wires 
stranded to triangular shape. This strand can 
be produced on high speed tubular stranders, 
as shown in Fig. 1 below. 

The core wire is located in a bobbin at the 
rear end of the machine, and is fed into and 
along the tube, to enter the centre of the lay- 
plate at the front end of the machine. At the 
front end, a T-mandrel is used, in place of the 
normal fixed die box. The T-mandrel consists 
of adjustable pressure rollers, grooved to suit 
the shape of strand under construction. 

The core bobbin and the T-mandrel are 
suitably connected, to be driven synchronously. 
The rotating speed of both the core wire and the 
strand-forming mandrel is arranged at a speed 
lower than that of the tubular section carrying 
the wires which surround the centre core. This 
speed differential results in a strand shape 
formed by the T-mandrel rollers, but having a 

-helical twist termed a “ flat lay,’’ as in Fig. 2 
below. The flattened strand is then wound on 
bobbins, for loading into the closing machine. 


in Wire Rope 


Fig. 3 The first tubular closing machine incor- 
porating the new method for closing flattened 
strand ropes. 


The production of round strand ropes presents 
little difficulty to rope makers, but with flattened 
strand ropes, because of the flat lay formed when 
producing a strand, a great deal of attention is 
necessary when “ marrying”’ the strands to form 
the finished rope. 

If it were possible to produce an exact 
theoretical flat lay strand, suited to form the 
finished rope, then the closing operation would 
be similar to that of round rope production, 
presenting no _ special problem. However, 
experience shows that it is unlikely that strands 
with a flat lay will exactly conform to the closed 
rope requirements, and without some arrange- 
ment within the machine to adjust imperfections 
a gradual screwing up of the strands would 
result during the closing operation. 

A planetary machine used for closing flattened 
strand ropes is provided with an extra long front 
section, used to observe and control the behaviour 
of each strand. This type of planetary machine 
is usually of a slow-running de-torsion type, 
fitted with holding guide rollers, which control 
the strand, and with “ butterflies ’’ to detect any 
strand diversion from its correct path. The 
extra long front section is necessary to absorb 
correction without damage to the strands, and 
when this correction tends to become excessive 
the machine must be stopped, and each bobbin 
separately rotated. This operation is a lengthy 
process, and inflicts a change of construction on 
a strand already carefully produced. 

While it must be accepted that there are 
difficulties in producing flattened strand which 
has a flat lay exactly suited to the final closed rope 
lay, it can be assumed that, with attention, 
strands of this type can be produced reasonably 
near to the closing requirements. This fact 
was recognised, and the closing problem 
approached on the basis that adjustment during 
production of the finished closing lay would 
accommodate slight errors, rather than tending to 
alter the flat lay of the strand. In other words, 
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Fig. 4 A later version of the machine. The 
speed, on this machine, has been increased up to 
400 rpm. 


the machine has been designed to close the rope 
at a lay exactly suited to the strand produced, 

The Larmuth and Bulmer high speed tubular 
flattened strand closing machine is designed so 
that all strand lead angles are reduced to a 
minimum; this greatly reduces the possibility of 
a strand being scored or distorted during the 
closing operation. The machine is fitted with 
a single drum haul-off capstan, having a positive 
drive from the tubular section, the speed of which 
is made infinitely variable by the introduction of 
specially designed hydraulic equipment. For the 
convenience of the operator, the hand-wheel 
which controls alteration of capstan speed is 
located close to the die box, so that by observation 
of any misalignment of a strand, the rope lay 
can be very slightly increased or decreased while 
the machine is running. This method eliminates 
the time-wasting and laborious back-turning of 
bobbins, required by the planetary method, and 
ensures that strands are laid in the rope as 
designed, and as produced on the strander, 
thereby producing a better product. 

The first such high speed tubular closing 
machine, Fig. 3 above, was suitable for bobbins 
34 in diameter, and it has now been in successful 
operation for nearly two years. The machine 
operates at speeds up to 360 rpm, closing a wide 
range of flattened strand rope. Since the first 
machine was produced, the company have 
incorporated many improvements. 

The tubular sections of the later machines are 
of articulated design so that each bobbin cradle 
is incorporated in its own independent tube 
length with each tube length coupled and sup- 
ported by flexible, or articulated bearings. 
This method of tube construction has the 
effect of reducing weight so that the speed can 
be increased up to 400 rpm. The conventional 
single roller supports have been replaced by 
double pairs of under rollers to obtain greater 
stability at high speed. It is possible to run the 
machine at six independent tube speeds. 
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Fig. 1 


A tubular stranding machine used for making flattened strand. 


Fig. 2 


This diagram shows the helical twist of a “ flat lay” strand. 
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controlied Feeding 
of Diamond Compound 


A new micrometer controlled syringe, known as 
the Hyplicator, has been introduced by Engis 
Limited of Maidstone, Kent, for the accurate 
metering of their _Hyprez grinding and lapping 
compounds. These compounds, which may cost 
up to £120 an ounce, are made from diamond 
icles between 0-1 micron and 90 microns in 
size, subdivided into 12 separate grades and 
permanently suspended in a variety of special 
tes. Between them, they cover the whole 
of cutting and finishing processes on soft, 

hard and very hard materials. 

Very small quantities of compound are needed 
for each operation and it is not difficult to see 
that great economies can be made if they are 
accurately dispensed. 





Diamond compound dispenses 
with micrometer screw operation. 


Surfaces brought to a high finish using these 
compounds are naturally resistant to corrosion 
since they contain no pores or crevices in which 
moisture could lodge. They might, however, be 
damaged by some of the products of corrosion— 
notably crystalline copper sulphate or verdigris— 
which could result from the use of a metal 
applicator gun. For this reason, the body of 
the Hyplicator is made of moulded nylon, with 
a threaded nylon shaft which engages with a 
knurled micrometer screw, also made of nylon, 
in the top of the barrel. The shaft is connected 
toa neoprene plunger, whose base has been given 
a greater radius of curvature than the nozzle cup 
into which it descends. This ensures that every 
vestige of compound is forced into the centre of 
the cup and down the nozzle as the syringe 
empties. The whole nozzle fitting can then be 
temoved and attached to a freshly loaded 
syringe, so that none of the compound is wasted. 

One of the more interesting applications of 
these compounds is in the grinding and finishing 
of beryllium. It is, of course, well known that 
this metal has to be machined by remote control 
in a totally enclosed cabinet, because of the toxic 
nature of beryllium dust. Under these condi- 
tions, the compounds can be metered on to the 
work by means of an electric motor with a 
rubber driving wheel which bears on the knurled 
screw in the top of the Hyplicator. 


Moving Three Factories 


Lack of room for expansion and a consequent 
inability to bring about the introduction of more 
streamlined methods of production has, in recent 
years, caused many firms to seek new factory 
sites on the fringes of the industrial Midlands. 
Moving one factory alone is quite a task, but 
on 28 November last, the London Aluminium 
Company Limited of Witton, Birmingham, 
gan to move three of their factories to a single 
site at nearby Wombourn. The three original 
factories were their main works in Westwood 
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Road, the Tame Road factory, and also one in 
Oldbury. 

Throughout the entire removal period, pro- 
duction will continue uninterrupted. Produc- 
tion at the new factory began on 1 January, six 
weeks after the operation started, and it is 
expected to be in full production by the end of 
March. It is predicted that output will have 
increased considerably by the end of the present 
year. 

Situated in rural surroundings, the new pre- 
mises comprise a main three-bay shop covering 
140,000 sq. ft, a self contained anodic shop, and 
an office block. The company are adding six 
new presses, each of over 500 ton capacity, to 
their existing battery of presses. These will be 
installed in the main shop. The layout of 
machinery in the new factory has been planned 
in such a way that handling of materials and 
goods is reduced to a minimum. Where equip- 
ment and products have to be moved from one 
section to another, mechanical means will be 
utilised. 

When full production starts at the factory, 
London Aluminium will be using what is claimed 
to be the first fully automatic brightening and 
anodising plant to be operated in this country. 
It is installed in the anodising shop which has 
been erected at the rear of the main shop. 

Some of the equipment for the anodising plant 
was manufactured in Birmingham, such as the 
tanks used in connection with the various pro- 
cesses, but the automatic plant has been brought 
over from America. Measuring some 80 ft long 
by 15 ft high and 11 ft wide, the complete unit 
weighs well over 100 tons. With this plant, the 
company will be able to combine the operations 
of brightening and anodising into one fully 
automatic process and thus effect a great saving 
in time and labour besides producing finished 
products with greater uniformity. The company 
have incorporated with their effluent plant a 
recirculating system, whereby 75 per cent of the 
water consumed is treated and returned to the 
anodic shop for further use. 


Three 
British Standards 


Marine, production and mechanical engineers 
will welcome a new British Standard (BS 3329: 
1961) for gear planing and shaping machines 
which has just been published. The specifica- 
tion, which was requested by the Admiralty, 
establishes much needed standards of accuracy 
for two classes of machines: those for cutting 
high precision gears and those for cutting general 
purpose gears. 

One clause relating to inspection and testing 
requires that test methods shall be those pre- 
scribed by the National Engineering Laboratory 
at East Kilbride, near Glasgow, or such others 
as may be agreed between the manufacturing and 
inspecting authority. It also states: ‘‘ The pur- 
chaser or his representative, or the agreed inspect- 
ing authority, shall be granted facilities for 
carrying out or witnessing any or all of the 
tests.” 

Although particular test methods are not 
specified, appendices contain suitable methods 
for verifying the alignment and concentricity of 
work spindle and cutter and for checking the 
uniformity of motion of the work spindle relative 
to the cutter. For quick reference, a summary 
of permissible errors is also given in an appendix. 
Other appendices give recommended methods 
for stress relief annealing of iron castings and 
welded parts and for heat treatment of lead 
screws. 

A revised standard has been produced for the 
oxy-acetylene welding of mild steel—BS 693: 
1960. The new version, unlike the 1940 edition, 
is considered- to be applicable to all forms of 
structures other than pressure vessels and pres- 
sure pipelines—for which special standards 
already exist. It sets out the requirements for 
welding general purpose mild steel having a 
tensile strength not exceeding 33 tons per sq. in, 





and containing not more than 0-25 per cent 








carbon, 0-060 per cent sulphur and 0-060 per 
cent phosphorus. 

Requirements are laid down together with 
appropriate tests for butt welds, fillet welds, 
cleanliness of fusion faces and workmanship. 
Appendices give information about distortion 
control, butt weld bend tests, fillet weld fracture 
tests and flame conditions and include a sug- 
gested method of preparing etched specimens. 

Basic dimensions for hobs required for the 
production of gears for turbine reduction and 
similar drives are now recommended for the 
first time in Part 2 of BS 2062, which has just 
been revised. It has not been possible to reach 
complete agreement on the dimensions but 
recommended dimensions are given for those 
tooth forms and pitches listed in BS 1807: Part 2, 
which relates to gears for turbines. These dimen- 
sions are suitable for the larger hobbing machines 
used in this type of work. Recommended arbor 
dimensions are also included to ensure correct 
fit between hob and arbor. 

As in the previous edition, accuracy require- 
ments are laid down. The permissible errors 
given are similar to those in the previous edition 
but the layout of the table has been improved to 
make it comparable with Part 1 of the standard, 
a revision of which was published in 1959. 

All three of these standards can be obtained 
from the BSI at 2 Park Street, London, W1. 


Keeping in Touch 
with Staff 


Production staff are among the most difficult to 
find when they are wanted, so it is not unreason- 
able to suppose that a new audio frequency 
operated staff location system, produced by the 
Westrex Company Limited of London, NW2, 
will find its way into many factories. The 
equipment consists of small pocket receivers 
carried by the individuals it is wished to contact, 
a control unit, and an associated amplifier. 
There is a choice of two networks: the smaller 
one catering for up to 16 receivers, and the larger 
for up to 120. There is no limit to the size of 
the reception area, but most buildings can be 
adequately served by one transmitter feeding a 
wire loop aerial. 





One of the receivers in use. 


The control unit of the system is designed for 
desk operation, and is operated by lettered keys. 
Additional control units can be fitted if it is 
desired to call people from more than one point. 

There are six types of receiver, three for the 
smaller and three for the larger system, catering 
respectively for sound, light, or both speech and 
sound. The sound and light signals, which 
last from 5 to 30 seconds, are an audible bleep 
and a flashing light beamed towards the eye. 
In order to hear a spoken message, a button is 
pressed with the receiver held close to the ear. 

The operational cost of the system throughout 
24 hours is just under 3d per week per person 
and it is available either on lease/maintenance 
terms or outright purchase. In the case of 
lease/maintenance terms, the cost works out at 
about 2s per week per receiver. 
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British Tracking 


A new station for tracking 
satellites, which will be 
particularly valuable when 
Britain’s first satellite’ is 
launched, has been opened by 
the Department of Scientific 
and Industrial Research. 


HEN Britain’s first artificial earth satellite is 
launched, its signals will be received and 
its path tracked by a new station which has just 
begun operations at Winkfield, near Windsor, 
Berkshire. Under the direction of the DSIR’s 
Radio Research Station at Datchet, the new 
Winkfield unit will form part of the world-wide 
network of “ minitrack’’ stations which will 
cooperate on the tracking of both American 
and British space experiments. 
Until recently, there were ten minitrack 
stations; eight in North and South America, 
one in South Africa and one in Woomera, 


Experimental data signals from satellites will be 

picked up by a remotely-steered telemetry aerial— 

accurately tuned to the satellite’s transmitter 
frequency. 


Australia. Originally set up to track satellites 
having orbits at comparatively low inclinations 
to the equator, the existing network is sited in 
low latitudes. The new British station is one 
of an additional four which will provide cover 
for space vehicles having higher inclination 
angles. Tracking and telemetered data derived 
from the satellites will be available to the Radio 
Research Station and others involved in Britain’s 
space effort. 

The equipment used at Winkfield has been 
loaned by the National Aeronautics and Space 
Administration (NASA), which is the United 
States government department responsible for 
carrying out non-military aspects of space 
research. 


LINK WITH USA 


A teleprinter circuit has been connected with 
the Goddard Space Flight Centre of NASA to 
convey summarised results from each satellite 
transit observed at Winkfield. In the reverse 
direction, up to date orbital information on all 
relevant satellites will be provided and Winkfield 
will be alerted for new launchings. This data 
will enable the directional aerials, which are used 
in receiving telemetry signals from the satellites, 
to be correctly oriented in advance. 


. Islands. 


The teleprinter system will also provide a 
link with other research centres in the United 
States, including the Smithsonian Astophysical 
Observatory, which analyses the optical data on 
satellites obtained from precision cameras placed 
throughout the world. 

The Winkfield installation and its communica- 
tion network will be of considerable value to the 
research effort of the two countries, particularly 
when British satellite experiments are in progress. 
Another example of the use of the new minitrack 
station will be the reception of telemetred data 
from apparatus. placed in space vehicles to 
investigate the upper portion of the ionosphere. 

The Radio Research Station is to cooperate 
with American and Canadian scientists in two 
“topside sounder ’’ (upper ionosphere) experi- 
ments by receiving data at Winkfield and its 
two outstations in Singapore and the Falkland 
The information obtained about the 
upper ionosphere in this way will be comple- 
mentary to that obtained on the lower ionosphere 
throughout the year at Datchet. 


PIN-POINT ACCURACY 


The tracking facility at Winkfield is of high 
precision, using the interferometer principle to 
determine the paths of space vehicles. The 
phase difference between radio signals received 
on aerials spaced apart at accurately known 
positions is measured: the phase difference 
represents the difference in time taken by the 
waves to reach the two aerials. By making 
simultaneous measurements on aerials set up on 
a north-south line and others on an east-west 
line, the phase difference can be converted to 
give the angle in space of the satellite. Highest 
accuracy of angular measurement is obtained 
when the satellite is immediately above the 
system; in this situation, a precision of a few 
seconds of arc is theoretically obtainable. 
However, in practice, this is likely to be degraded 
to an accuracy of the order of a minute of arc; 
corresponding to a movement of a few hundred 
yards for a satellite at a height of 400 miles. 

The equipment for receiving telemetered data 
comprises remotely controlled aerials (one receiv- 
ing on 108 Mc/s and another on 136-137 Mc/s), 
a receiver and a magnetic tape recorder. The 
recorder has eight channels, which are used for 
various functions according to the particular 
satellite under observation. Generally, they 
will record: the signal strength, timing pulses 
derived from a crystal clock, and signals of accu- 
rately known frequency (used for monitoring the 
speed of the tape) together with the experimental 
data being transmitted to earth from the satellite. 
A transmitter is incorporated in the equipment 
and serves to activate the receiver carried in the 
satellite; this facility can be used, for example, 


The minitrack system has 

an accuracy of the order 

of one degree of arc when 

used for tracking the path 
of a satellite. 


———— 


Station for Satellites 


to cause the satellite’s tape recorder to play back 
and transmit information recorded by it when j 
was not within the range of the Winkfield 
equipment. 


CALIBRATION BY AIRCRAFT 


From time to time it will be essential to check 
the accuracy of the tracking system and for this 
purpose a specially designed camera has beep 
mounted in the centre of the station’s gite 
Accuracy checks and recalibration exercises wij) 
be carried out on clear nights by sending ap 
aircraft up to about 25,000 ft above Winkfield 
This aircraft will fly on a predetermined path 
while a flashlight on the *plane—controlled 
remotely by engineers at Winkfield—gives visible 
signals at regular intervals. The true direction 
of the aircraft at any given instant can then be 
found from the photograph, which shows the 
position of the aircraft against a star back. 
ground. This serves as an accurate reference 
against which simultaneously-taken radio dire. 
tion measurements can be compared. 

It is necessary to know the time as accurately 
as possible when each measurement of direction 
is taken, and this will be obtained by means ofa 
crystal clock. This will provide timing marks— 
or “readout times ’’—at subsecond inte 
with an accuracy of the order of a thousandth of 
a second. 

The Winkfield minitrack station was built by 
the Ministry of Works, on a farmland site which 
has been rented for several years by the Radio 
Research Station. The Ordnance Survey carried 
out the detailed survey work including the 
provision of precisely defined markers over which 
the aerials have been erected. Throughout, 
close cooperation and liaison with NASA has 
been necessary. NASA have provided teams 
to supervise the erection and testing of the 
aerials, the installation and testing of the elec- 
tronic equipment and the critical task of 
initial calibration. The calibrating aircraft have 
been provided and flow by staff of the Royal 
Aircraft Establishment, Farnborough, who were 
also responsible for the installation of the radio 
equipment in the aircraft. The  teleprinter 
circuit to the Goddard Space Centre has been 
provided by NASA and all arrangements for its 
installation have been made by the General Post 
Office. 

Work on the site started at the beginning of 
1960 and the first telemetry observations (at 
108 Mc/s) were made at the time when Explorer 
was launched on 3 November, 1960. The initial 
calibration of the interferometer was carried out 
in December last year, and the system will be 
ready for tracking operations as soon as satel 
lites carrying 136-137 Mc/s transmitters (such as 
the Anglo-American ones) are launched. 
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Time and Event 
sequencing Apparatus 


A new time and events sequencing apparatus, 
which can schedule up to eight separate events 
to occur at time intervals between 100 milli- 

nds and five seconds, has been developed by 
the Atlantic Research Corporation, Virginia, 


USA. . . ‘ 

The apparatus provides relay switch operation 
to trigger events, such as explosions, camera 
shutters, missile countdown procedures, and 
many others, to occur in a desired schedule. 
provision is made for remote starting and_an 
emergency reset Is possible at any time. The 
interval between each event is individually 
controlled to an accuracy of 5 per cent of the dial 
setting. The unit is just over 15 in high, mounts 
on a standard 19in relay rack, and operates 
from 115V ac. 

The Atlantic Research Corporation’s elec- 
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The interval between each event on this new 
sequencer can be controlled to an accuracy of 
5 per cent of the dial setting. 


tronics capabilities have recently been augmented 
by joining forces with Jansky and Bailey, who 
are well known for their activities in com- 
munications and electronics. This should 
greatly increase Atlantic’s resources for their 
work in the field of electromechanical and 
electronic research and development. 


Transistor Unit for 
Heart Stimulation 


Anelectronic device that can stimulate a faltering 
heart, and a companion unit that will auto- 
matically broadcast an alarm if the heartbeat 
changes, have been developed in the USA by 
the Westinghouse Electric Corporation. 

The first device, called a cardiac pacer, is a 
transistorised unit that emits electrical impulses 
to trigger the heartbeat. Both the rate and 
amplitude of these pulses can be regulated to 
suit the individual patient. The output elec- 
trodes can be applied to the chest externally or 
placed directly on the heart during surgery. 

_ The second device, the cardiac monitor, 
indicates the heart rate on a dial and auto- 
matically sets off a high pitched alarm signal 
if the pulse deviates or stops. In addition to an 
audible local alarm signal, the device transmits 
a signal that can be heard on a pocket radio 
receiver up to 24 miles away. The miniature 
Teceiver is about the size of a packet of cigarettes 
and is capable of handling alarms from several 
monitors, each serving individual patients. 

en used in conjunction with the cardiac 
pacer, the monitor will automatically start the 
pacer working in the case of a heart arrest and 
then shut the pacer down once a normal, 
thythmic pulse is established. 

The pacer weighs just over 2 lb and measures 
3by 5 by 24in. It incorporates the necessary 
facilities for testing its functioning before being 
Put into operation. Complete with accessories 
and its own Carrying case, the pacer can be used 
in hospitals or as an emergency kit for immediate 
application. 
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The electronic components are removable as 
a unit so that the external metal case and knobs 
can be sterilised at temperatures up to 400° F. 
A third companion unit, a “ difribillator,” is 
now under development and will find application 
in cases of fibrillation, a heart phenomenon 
characterised by a random quivering of the 
heart. 


Electrolytic Process 
for Metal Forming 


An electrolytic machining process, that can shape 
metal parts in as little as one tenth of the time 
taken by conventional machinery, has been 
developed at the Battelle Memorial Institute in 
the USA. The development work was sup- 
ported by the Steel Improvement and Forge 
Company, Cleveland, Ohio. 

The process removes metal without arcs, 
sparks or high temperatures by passing a direct 
electrical current between the workpiece and an 
electrolyte. The current removes electrons from 
the workpiece, converting the surface atoms into 
positively charged ions which dissolve into the 
electrolyte. Because its effectiveness is not 
dependent on the hardness of the metal, this 
new process offers a solution to the problem of 
machining hard, high strength metals. 

To machine a metal workpiece into a given 
shape, a rough forging or piece of metal stock 
(anode) is placed between shaped electrodes 
(cathode), and an electrolyte is pumped under 
pressure into the space between the electrodes 
and the workpiece. As the electric current 
gradually dissolves the workpiece into the desired 
shape, the electrodes are moved in. 

The electrolytic unit has machined rough- 
forged jet turbine blades to 0-003 in tolerances 
in five to ten minutes; an operation which takes 
from one to two hours to perform by grinding. 
In addition to shaping parts, other types of units 
can be used to sink die cavities in 50 minutes 
when they would normally have taken up to ten 
hours of machining time. They can also drill 
holes which are round or irregularly shaped in 
alloys that cannot be penetrated by conventional 
drills. In some cases, the main advantage of the 
new process would not be its speed, but the 
absence of mechanical damage to the surface of 
the workpiece. 

Because there is no tool pressure on the work- 
piece, very thin sections can be shaped without 
deformation, and lightweight machines and 
clamping systems can be used. Furthermore, 
the shaping process produces no metallurgical 
change on the surface of the workpiece, as con- 
ventional maching often does. 

The development of the electrolytic machining 
process is the result of over two and a half years 
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The workpiece is machined by ionising its surface 
atoms and dissolving them into the electrolyte. 








of work by a research team at Battelle. The 
team included Dr. C. L. Faust, chief of electro- 
chemical research at the Institute, Dr. J. A. 
Gurklis and Mr. J. E. Clifford. 

According to Dr. Faust, the Battelle process 
differs from others which use the electrolytic 
metal-removal principle in that: (1) it can pro- 
duce complete parts in addition to sinking 
cavities, (2) it uses no rotating cutting wheels, 
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(3) power is supplied through a simple rectifier 
instead of electronic circuits. 

Current requirements for the electrolytic 
machining process range up to 1,500 amps per sq. 
in of workpiece, using three to twelve volts. This 
achieves a penetration rate of 0-05 to 0-1 in per 
minute. However, for most operations, a 100 
to 500 amp per sq. in current is sufficient. The 
shaped electrodes, which are not subject to wear, 
can be made from any electrically conductive 
material. The electrolytes are selected according 
to the metal being machined, but they are 
invariably solutions of readily obtained com- 
mercial chemicals. 


New Theory for 
Rain Seeding 


Two American research workers have recently 
discovered that the generally accepted theory for 
silver iodide cloud seeding is apparently incorrect. 
Dr. L. F. Mondolfo and Dr. B. E. Sundquist, of 
the Illinois Institute of Technology made this 
discovery when working on a totally unrelated 
problem in metallurgy. 

Before water vapour in the atmosphere can 
precipitate, it must first be transformed into ice. 
Scientists have generally accepted in the past 
that, because silver iodide’s crystal structure is 
similar to that of ice, it provided a good nucleus 
around which solidifying ice could form. 
According to Mondolfo and Sundquist, silver 
iodide serves as a good nucleus, not because of 
its crystal-structure similarity, but because it has 
a higher surface energy than ice. Therefore, the 
material to be nucleated (ice), has a surface 
energy lower than the nucleus and will thus 
form a coating on it. 

A liquid or vapour can be subjected to tem- 
peratures below the freezing point, but will not 
solidify unless a nucleus is present upon which 
the solid can form. For example, water is 
found in large amounts in the atmosphere at 
temperatures as low as — 40° F and when seeded 
with silver iodide it freezes and precipitates. 

The two Illinois scientists theorised that the 
similarity of crystal structure is not in any way 
important. Working with metals in their study 
on heterogeneous nucleation in liquid metals, 
they found that in all cases where one metal 
could act as a nucleus for another metal, the 
reverse was not possible. For example, tin 
acts as a good nucleus for lead, but lead will 
not act as a nucleus for tin at all. 


Automobile Exhaust 
Gas Burner 


One of the main constituents of the well-known 
Californian smogs comes from the hydrocarbon 
gases exhausted from automobile engines. A new 
device which may eliminate such gases at source 
has been developed by the Chromalloy Cor- 
poration, New York, USA. 

The device is designed on a _ mechanical 
principle, involving the use of only one moving 
part. It is easily installed on new or old cars 
and would be effective for the entire life of the 
car. It is claimed that it will have no adverse 
effects on the car’s petrol consumption, engine 
performance or engine wear. 

The smog-burner, as it is called, is made from 
a heat-resistant alloy coated by a Chromalloy 
process. The- burning action is made by a 
sparking plug which ignites the hydrocarbon 
gases in a cone-shaped chamber. The sparking 
plug is attached to the car’s ignition system. 

Road tests on the new device are to begin at 
once, using a five-year old car on which a 
number of test instruments have been installed. 
Road test data is then to be submitted to the 
Motor Vehicle Pollution Control Board of the 
State of California. 

Chromalloy’s objective has been to provide a 
device that, in volume production, would be 
available to the American public at about 
50 cents, have small size, long life and no adverse 
effects on the car’s general performance. The 
smog-burner is a mechanical rather than a 
chemical or catalytic device. 





For Greater Safety 


| Bae fire and water, gas is a good servant but 

a bad master. Although figures available 
show that the fire risk with gas is no higher 
than with other fuels used in the home there are 
sad figures for poisoning by gas vapour. 

Of all the 7,000 or so deaths that occurred in 
homes in England and Wales during 1959, 861 
were due to gas poisoning. (The greatest killer 
was still the accidental fall—accounting for 4,287. 
Over 90 per cent of these were persons over 65.) 
The largest single factor for the gas poisoning 
deaths was the tap accidentally left on, said to 
be responsible for 84 per cent of the total. 

A campaign has been launched by the Royal 
Society for the Prevention of Accidents jointly 
with the Gas Council to “‘ Use Gas the Safe Way.” 
In spite of the rapidly growing competition of 
electricity (it is reported that last year for the 
first time the sales of electric cookers nearly 
equalled those of gas cookers) about 9 out of 
every 12 families rely on gas for cooking. It is 
natural therefore that the emphasis should be 
placed on improving the design of cookers, 
particularly where the elderly and infirm are 
concerned, as well as driving home the simple 
precautions that all gas users should take. 

The poisonous properties of towns gas are 
due in the main to one constituent—carbon 
monoxide. This is not contained in natural 
gas but unfortunately supplies of this are not 
found in this country. Some is now being 
imported but the quantity is still comparatively 
small. However, new gas making processes are 
being introduced the final product from which 
is non-poisonous. Apart from accidental death 
it would make the possibility of suicide by gas 
poisoning negligible. One plant (in Scotland) 
is already in operation and two others, one in the 
Midlands and one near London, are under 
construction. 

In the meantime—what? First, all new 
installations should conform to the codes of 
practice that have been issued by the British 
Standards Institution. A revised code, 
CP 332-601: 1960, covers the installation of 
appliances for laundering and ancillary pur- 
poses. It includes gas pokers, flexible tubes and 
connectors for portable equipment, ventilation 
of communal drying rooms and methods of 
disposal of steam and vapour from flueless 
appliances in the kitchen or bathroom. Stan- 
dards are also in existence for pipes, connectors 
and appliances. 

All new appliances sold in gas showrooms 
comply not only with the Standard where one 
exists, but have also been tested by the gas 
industry’s laboratories. Those that have passed 
are entitled to a seal of approval and are listed 
in the Approved Appliance list which is issued 
yearly with supplements. New models of gas 
cookers are not now approved unless they have 





automatic ignition of the hotplate. All cookers 
are also fitted with safety taps which have to be 
pushed in and turned on; alternatively on the 
automatically controlled cookers they are of the 
finger tip “lift-up ” type. A single-burner hot- 
plate is now on the market which incorporates 
a flame failure device. 

Gas fires are available with automatic ignition 
and some have the control tap placed high up 
so that there is no need to stoop, a particular 
advantage for those whose joints are not so supple 
as they once were. Dress guards must be incor- 
porated on all fires, and high guards for children 
should be provided. The approved type of con- 
nector and flex for portable appliances has to be 
pushed in and turned before gas will flow; 
push-on connections are not recommended and 
plain rubber tubing should certainly not be used. 
Most flexible tubes eventually become porous 
and liable to leak so there should be regular 
inspection and replacement. 

With elderly folk particularly in mind, a series 
of boiling rings hotplates, and cookers has been 


‘produced to the designs of the Gas Council, 


incorporating additional safety features. There 
are two versions of the cooker; one is more or 
less conventional in form but the other has the 
oven on the same level as the hotplate as shown 
in the illustration. All the burners on the 
cooker hotplate will light automatically when the 
tap is turned on, being fitted with small gas 
pilots. To light the oven it is only necessary to 
apply a light to the aperture in the oven base 
plate. This is placed near the front to reduce 
stooping. All the burners are so designed that 
if the pilot is not alight no gas will leave the main 
burner. 

The gas taps have handles with extension 
levers which, if the fingers cannot be used for 
grasping, can be operated by the elbow or the 
back of the hand. A large handle is fitted to 
the oven door, which is shut by a latch and 
opened by a direct pull. The oven thermostat 
also has a lever extension and the numbered 
settings can be identified by touch and hearing— 
each setting clicks when turned, which is a useful 
aid for anyone with defective sight. 

Since social workers regularly visit elderly 
folk in the course of their normal duty a leaflet 
has been issued by the Gas Council for their use 
giving hints as to what to check on in the gas 
installation. Particular points are to see that 
the gas taps are not loose—it is surprising how 
much gas can escape from a loose tap—to 
check the tubing to portable appliances, the 
guarding of fires and to see that slot meters can 
be easily reached. A dirty cooker placed in a 
poor light is another source of danger. The 
Royal Society for the Prevention of Accidents 
have also published a leaflet in connection with 
the campaign, Safe Use of Gas in the Home. 


A gas cooker designed 
for elderly people. To 
save stooping, the oven is 
at high level with the 
burner rings. A number 
of safety devices are in- 
corporated and the gas 
taps have handles so that 
they can be operated 
with the back of the hand 
if the fingers cannot be 
used to grip a small con- 
ventional tap. 
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